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Dear

P o . Dec i  s i on 0ocumen t Genwa l  Coa l
mpany ,  C randa l I  Can on  Mrne rac t ACT Emer

County ,  U tah

Enc losed  i s  U tah ' s  F i na l  Techn i ca l  Ana l ys i s  (TA )  and  Dec i s i on
Documen t  f o r  T rac t  2  a f  t he  C randa l l  Canyon  M ine ,  d t r  add i t i on  t o  an
a l ready  pe rm i t t ed  . r n i ne .  S ince  t he  T rac t  2  add i t i on  w i l l  be  m ined  as
an  unoe rg round  ex tens ion  o f  t he  ex i s t i ng  m ine  and  no  add i t i ona l
su r f ace  d i s t u rbance  w i l l  occux ,  t he  D i v i s i on  has  done  an  abb rev ia teo
T l '  ana l yz i ng  comp l i ance  w i t h  on l y  t hose  sec t i ons  o f  t he  pe r f o rmance
s tanda rds  wh i ch  a re  pe r t i nen t  t o  t ne  app l i can t r s  p roposa l .

The  D i v i s i on  has  f ound  t ha t ,  w i t h  t he  add i t i on  o f  one
s t i pu la t i on ,  t he  app l i can t t s  p roposa l  i s  adequa te  t o  comp ly  w i t h  t he
requ i - r emen ts  o f  t he  U tan  p rog ram and  SMCRA.  We  reques t  t ha t  OSM
concu r  w i t h  t h i s  assessmen t  and  f o rwa rd  t he  package  t o  Wash ing ton  f o r
app rova l .

Best  regards ,

Dianne  R .  N ie l son
D i rec  t o  r

SCL :  j  vb
cc :  R .  Ho lb rook

A .  K ing
L .  B rax ton
S .  L i nne r
J .  Lea the rwood

002  8R-64

F ina l  Techn i ca l  Ana l s is  and

on equol opportunity employer
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F INDIN  G5

Genwa l  Coa l  Company
Cranda l l  Canyon  l ' , l i ne

T rac t  2
ACT /OL5 /O32

Emery  Coun ty ,  U tah

Oc tobe r  7 ,  1986

1 .  The  app l i ca t i on  f o r  t he  T rac t  2  pe rm i t  a rea ,  upda ted  t h rough
Janua ry  7 ,  1986  i s  accu ra te  and  comp le te  and  a l - l  r equ i remen ts  o f
t he  Su r face  M in ing  Con t ro l  and  Rec lama t i on  Ac t ,  and  t he  U tah
S ta te  p rog ram have  been  comp l i ed  w i t h  ( as  requ i red  by  U l ' {C
786 . l e (a ) ) .

2 .  The  D0GM has  pe r f o rmed  a  Techn i ca l  Ana l ys i s  (TA )  and  conc luded
tha t :

A .  No  add i t i ona l  su r f ace  rec l ama t i on  i s  r equ i red  s i nce  t he
add i t i ona l  pe rm i t  a rea  w i l l  be  m ined  as  an  unde rg round
ex tens ion  o f  t he  ex i s t i ng  m ine .  The re  w i l I  be  no  new
su r face  f ac i l i t i e s  (UMC 7B6 .L9 tb l ) .

B .  A  eumu la t i ve  hyd ro log i c  impac t s  assessmen t  by  DOGM fo r  t he
T rac t  2  pe rm i t  a rea  revea l s  t ha t  t he  ope ra t i ons  have  been
des igned  t o  p reven t  damage  t o  t he  hyd ro log i c  ba lance
ou ts i de  t he  pe rm i t  a rea  ( see  Cumu la t i ve  Hyd ro log i c  Impac t
Assessmen t  I cu rn ]  a t t ached ) .  The  de ta i l s  o f  t he  t ype  and
ex ten t  o f  impac t s  a re  i nc l uded  i n  t he  CHIA  (UUC 786 .19 [ c ] ) .

3 .  A f t e r  r ev i ew ing  t he  desc r i p t i on  o f  t he  p roposed  pe rm i t  a rea  and
the  app l i ca t i on  (Sec t i ons  L .2  and  2 .5 ) ,  t he  D0GM has  de te rm ined
tha t  t he  a rea  i s :

A .  No t  i nc l uded  w i t h i n  an  a rea  des igna ted  unsu i t ab le  f o r  coa l
m in i ng  ope ra t i ons .

B .  No t  w i t h i n  an  a rea  unde r  s tudy  f o r  des igna t i ng  l ands
unsu i t ab le  f o r  coa l  m in i ng  ope ra t i ons .

C .  No t  on  any  l and  sub jec t  t o  t he  p roh ib i t i ons  o r  l im i t a t i ons
o f  30  CFR 761 .L l  ( a  )  ( na t i ona l  pa rks  ,  e t c .  )  ,  76 I .  f f  ( f  )
( pub l i c  bu i l d i ngs ,  e t c .  )  and  Ze l . f f ( g )  ( ceme te ry ) .

D .  No t  w i t h i n  100  f ee t  o f  t he  ou t s i de  r i gh t -o f - l vay  o f  pub l l c
roads  .

E .  No t  w i t h i n  300  f ee t  o f  an  occup ied  bu i l d i ng  (UUC 786 .L9 td l ) .
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4 .  The  i s suance  o f  a  pe rm i t  and  t he  Sec re ta r i a l  dec i s i on  on  t he
M ine ra l  Leas ing  Ac t  p l an  a re  i n  compJ - i ance  w i t h  t he  Na t i ona l
H i s to r i c  P rese rva t i on  Ac t  and  imp lemen t i ng  regu la t i ons
(0c tobe r  2 ,  L9B4  l e t t e r  f r om SHPo ,  and  pe rsonaL  commun ica t i on ,
J im  Dykman ,  D i vs i on  o f  S ta te  H i s to r y ,  Feb rua ry  L4 ,  1985 )
(uuc 786.LeIe ] ) .

The  app l i can t  has  t he  I ega l  r i gh t  t o  en te r  and  beg in  unde rg round
min ing  ac t i v i t i e s  i n  t he  new  pe rm i t  a rea .  The  app l i can t  has
p rov ided  i n fo rma t i on  requ i red  by  U l " {C  782 .15 (b )  (Unp  Sec t i on  2 .4 )
(ur ' l c  786.1et f l ) .

6 .  The  app l i can t  has  subm i t t ed  p roo f  and  t he  DOGM reco rds  i nd i ca te
tha t  p r i o r  v i o l a t i ons  o f  app l i cab le  l aws  and  regu la t i ons  have
been  co r rec ted  (OOeU N0V /C0  S ta tus  Repo r t ,  pe rsona l
commun ica t i on ,  Joe  He l f r i ch ,  Sep tember  9 ,  L986 )  (UUC 7B6 .19 tg l ) .

7 .  The  OSM reco rds  con f i rm  t ha t  a l 1  f ees  f o r  t he  Abandoned  t 4 i ne
Rec lama t i on  Fund  have  been  pa io  ( pe rsona l  commun ica t i on ,  John
Sende r ,  0SM Fee  Comp l i ance  0 f  f  i ce r ,  Sep tember  10  ,  L986  )  (  U t ' lC
786. re th  I  )  .

8 .  The  D0Gt ' , 1  r eco rds  show  tha t  t he  app l i can t  does  no t  con t ro l  anC
has  no t  con t ro l l - ed  m in ing  ope ra t i ons  w i t h  a  demons t ra l ed  pa t t e rn
o f  w i l l f u l  v i o l a t i ons  o f  t he  Ac t  o f  such  na tu re ,  du ra t i on  and
w i t h  such  resu l t i ng  i r r epa rab le  damage  t o  t he  env i r onmen t  as  t o
i nd i ca te  an  i n ten t  no t  t o  comp ly  w i t h  t he  p rov i s i ons  o f  t he  Ac t
(pe rsonaL  commun ica t i on ,  Joe  He l f  r i ch ,  Sep tember  9 ,  1985 )  (  U l ' tC
786. re  i i l ) .

9 .  Coa I  m in i ng  and  rec l ama t i on  ope ra t i ons  t o  be  pe r f o rmed  unde r  t he
pe rm i t  w i l l  no t  be  i ncons i s ten t  w i t h  o the r  unde rg round  m ines  i n
the  gene ra l  v i c i n i t y .  The  on l y  ad jacen t  m ine  i s  t he
Hun t i ng ton  / i 4  M ine  wh i ch  has  been  e l osed  and  rec l a imed  (U l , tC
786. re  t j l ) .

10 .  The  app l i can t  has  pos ted  a  su re t y  bond  f o r  t he  C randa l l  Canyon
Mine  i n  t he  amoun t  o f  $116  1729 .OO.  No  add i t i ona l  Su re t y  w i l l  be
requ i red  f o r  t h i s  mod i f i ca t i on  s i nce  t he re  i s  no  add i t i ona l
su r f ace  d i s t u rbance  p roposed  (UUC 786 . I 9 i k l ) .  The  bond  i s
cu r ren t l y  be ing  upda ted  based  on  t he  T rac t  I  m id - t e rm  rev iew .

l L .  The  app l i can t  has  p rov ided  ev idence  and  t he  D0G l4  has  f ound  t ha t
t he re  a re  no  p r ime  f  a rm lands  i n  t he  pe rm i t  a rea  ( t ' 4RP
Sec t i on  2 .5 )  (U l ' tC  786 .19 [ r ] ) .

12 .  The  DOGM has  de te rm ined  t ha t  t he re  a re  no  A l l uv i a l  Va l l ey  F loo rs
(nV f )  ex i s t i ng  w i t h i n  t he  p roposed  pe rm i t  a rea .  The re  a re  no
AVFrs  wh i ch  may  be  nega t i ve l y  impac ted  by  m in ing  o f  T rac t  2
(uMc 786.  ret r  I  ) .
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The  p roposed  pos tm in ing  l and -use  f o r  t he  pe rm i t  a rea  has  been
app roved  by  t he  DOGM and  i s  t he  same  as  t he  p rem ln ing  l anc t  use
(UMc  786 . I e Im ]  )  .

A I I  spec i f i c  app rova l s  r equ i red  by  t he  Ac t ,  t he  U tah  S ta te
P rog ram and  t he  Fede ra l  Lands  P rog ram have  been  made  (UUC
786. re In ] ) .

The  p roposed  ope ra t i on  w i l l  no t  a f f ec t  t he  con t i nued  ex i s tence
o f  t h rea tened  o r  endange red  spec ies  o r  r esu l t  i n  t he
des t ruc t i on  o r  adve rse  mod i f i ca t i on  o f  t he i r  c r i t i ca l
hab i t a t s .  No  add i t i ona l  su r f aee  d i s t u rbance  w i l l  occu r  (UUC
786 .1e Io ] ) .

A l l  p rocedu res  f o r  pub l i c  pa r t i c i pa t i on  requ i red  by  t he  Ac t ,
and  t he  app roved  U tah  S ta te  P rog ram have  been  comp l i ed  w i t h
(uuc 786.2r Ia ] t2 l ) .

Pr io r  t o  t he  pe rm i t  t ak i ng  e f f ec t ,  t he  app l i can t  mus t  f o rwa rd
le t t e r  s t a t i ng  1 t s  accep tance  o f  t he  spec ia l  s t i pu la t i on  i n  t he
pe rm i t .

o  , I -
J"^'-r- f |s l;"ry

Deve lopmen t  and  Rec lama t i on  P rog ram

s S 0 c t a t e
Div i s i on  o f  0 !  Gas  and  M in ing

as  t o  Fo rm
At to rney  Genera l

O6BBR

Div i s i on  o f  0 i 1 ,  Gas  and  M in ing



CUMULATIVE  HYDROLOGIC  IMPACT ASSESSMENT

Genwa l  Coa l  Company
Cranda l l  Canyon  M ine

T rac t  2
ACT /O I5 /O7? .

Emery  Coun ty ,  U tah

0c tobe r  3 ,  1986

I . In t  roduc  t ion

The  pu rpose  o f  t h i s  r epo r t  i s  t o  p rov ide  a  Cumu la t i ve  Hyd ro log i c
Impac t  Assessmen t  (CH IA )  f o r  Genwa l  Coa I  Company t s  C randa l l  Canyon
Mine  I oca ted  i n  Emery  Coun ty ,  U tah .  The  assess rnen t ,  encompasses  t he
p robab le  cumu la t i ve  impac t s  o f  a l l  an t i c i pa ted  coa l  m in i ng  i n  t he
gene ra l  a rea  on  t he  hyd ro log i c  ba lance  and  a  de te rm ina t i on  o f
whe the r  t he  ope ra t i ons  p roposed  unde r  t he  app l i ca t i on  have  been
des igned  t o  p reven t  damage  t o  t he  hyd ro log i c  ba lance  ou t s i de  t he
p roposed  m ine  p l an  a rea .  Th i s  r epo r t  comp l i es  w i t h  f ede ra l
l eg i s l a t i on  passed  unde r  t he  Su r face  M in ing  Con t ro l  and  Rec lama t i on
Ac t  (SMCRA)  and  subsequen t  U tah  and  f ede ra l  r egu la to r y  p rog rams
unde r  UMC 786 .19 (c )  and  30  CFR 784 .L4 ( f ) ,  r €spec t i ve l y .

Genwa l  Coa l  Company t s  C randa l I  Canyon  M ine  i s  l oca ted  a l ong  t he
eas te rn  marg in  o f  t he  Wasa tch  P la teau  Coa l  F i e l d  app rox ima te l y  l 5
m i l es  wes t  o f  Hun t i ng ton ,  U tah  ( f i gu re  I ) .  The  eas te rn  marg in  o f
t he  l t { asa t ch  P la teau  f o rms  a  rugged  esca rpmen t  t ha t  ove r l ooks  Cas t l e
Va l l ey  and  t he  San  Ra fae l  Swe t1  t o  t he  eas t .  E leva t i ons  a l ong  t he
eas te rn  esca rpmen t  o f  t he  lVasa t ch  P la teau  range  f r om app rox ima te l y
6 ,500  t o  ove r  9 ,000  f ee t .

0u t c ropp ing  rocks  o f  t he  l { asa t ch  P la teau  Coa l  F i e l - d  r ange  f  r om
Uppe r  C re taceous  t o  Qua te rna ry  i n  age .  The  rock  reco rd  re f l ec t s  an
ove ra l - 1  r eg ress i ve  sequence  f  r om mar i ne  ( l , l ancos  Sha le  )  t h rough
l i t t o ra l  and  l agoona l  (B tackhawk  Fo rma t i on )  t o  f l uv i a l  (Cas t l ega te
Sands tone ,  P r i ce  R i ve r  Fo rma t i on  and  No r th  Ho rn  Fo rma t i on )  and
lacus t r i ne  (F lags ta f f  Fo rma t i on )  depos i t i ona l  env i r onmen ts .
0sc i l l a t i ng  depos i t i ona l  env i r onmen ts  w i t h i n  t he  ove ra l l  r eg ress i ve
t rend  a re  rep resen ted  by  I i t ho log ies  w i t h i n  t he  B lackhawk
Fo rma t i on .  The  ma jo r  coa l - bea r i ng  un i t  w i t h i n  t he  Wasa tch  P la teau
CoaL  F ie l d  i s  t he  B lackhawk  Fo rma t i on .

P rec ip i t a t i on  va r i es  f r om 40  i nches  a t  h i ghe r  e l eva t i ons  t o  I ess
than  I 0  i nches  a t  l owe r  e l eva t i ons .  The  Wasa tch  P la teau  may  be
c lass i f i ed  as  sem ia r i d  t o  subhumid .

Vege ta t i on  va r i es  f r om the  Sageb rush /Grass  commun i t y  t ype  a t
l owe r  e l eva t i ons  t o  t he  Doug las  FL r /Aspen  commun i t y  a t  h i ghe r
e leva t i ons .  0 the r  vege ta t , i ve  commun i t i es  i nc l ude  14oun ta in  B rush ,
P inyon -Jun ipe r ,  P inyon -Jun ipe r /Sageb rush  and  R ipa r i an .  These
commun i t i es  a re  p r ima r i l y  used  f o r  w i l d l i f e  hab i t a t  and  l i ves tock
g raz ing .
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Cranda I l  Canyon  C reek  wh i ch  f l ows  pas t  t he  C randa l l  Canyon  l ' 4 i ne
i s  a  pe renn ia l  t r i bu ta r y  t o  Hun t i ng ton  C reek  wh i ch  i s  a  t r i bu ta r y  t o
the  San  Ra fae l  R i ve r .  The  uppe r  d ra i nage  o f  Hun t i ng ton  C reek
encompasses  abou t  200  squa re  m i l es  o f  moun ta inous  coun t r y  i n  t he
Wasa tch  P la teau .  Abou t  90  pe rcen t  o f  t he  a rea  i s  h i ghe r  t han  8 ,000
fee t .  The  ave rage  channe l -  g rad ien t  a l ong  Hun t i ng ton  C reek  i s  abou t
100  f ee t  pe r  m i l e .  The  l owe r  r eaches  o f  t he  t r i bu ta r i es  t o
Hun t i ng ton  C reek  t yp i ca l l y  have  su r f ace  re l i e f  be tween  t he  s t r eam
channe l s  and  t ops  o f  ad jacen t  canyon  wa l l s  o f  2 r000  f ee t  o r  mo re .

I I .  Cumu la t i ve  Impac t  A rea  (C IA )

F igu re  2  de l i nea tes  t he  cu r ren t  C randa l l  Canyon  M ine  ope ra t i ons
and  C IA .  The  C IA  i ncLudes  t he  C randa l , l  Canyon  d ra i nage  and  a
po r t i on  o f  Hun t i ng ton  C reek .  The  C IA  bounda ry  i s  de f i ned  on  t he
no r th ,  sou th  and  wes t  by  t he  C randa l l  Canyon  d ra i nage  d i v i de  and  on
the  eas t  by  Hun t i ng ton  C reek .  A  f i r s t  l eve l  ana l ys i s  was  conduc ted
us ing  t hese  bounda r i es  t o  de te rm ine  hyd ro log i c  impac t s .  Comp le t i on
o f  t he  rev i ew  a t  t h i s  l eve l  i nd i ca ted  t ha t  cumu la t i ve  hyd ro log i c
impac t s  d i d  no t  ex i s t  w i t h i n  t hese  l im i t s .  The re fo re ,  f u r t he r
ana l ys i s  was  no t  conduc ted  beyond  t hese  l im i t s  and  t he  C IA  was
de te rm ined  t o  be  comp le te .  The  C IA  encompasses  app rox ima te l y  4 r565
ac res .

I I I .  Scope  o f  l , l i n i ng

Genwa l  Coa l  Company  con t ro l s  app rox ima te l y  L62  ac res  i n  Emery
Coun ty ,  U tah  ,  77  . 53  ac res  o f  wh i ch  i s  cove red  i n  t h i s  new  pe rm i t
app l i ca t i on  and  w i I I  be  re fe r red  t o  as  T rac t  2 .  M in i ng  r l , as
conduc ted  h i s t o r i ca l l y  nea r  t h i s  s i t e  f r om November ,  L939  t o
Sep tember  1955 .  M in i ng  i n  T rac t  I  began  i n  1983 .  App rox ima te l y
811 r000  t ons  o f  coa l  i n  p l ace  a re  es t ima ted  t o  ex i s t  i n  t he  H iawa tha
Seam w i t h i n  t he  T rac t  2  a rea .  P roduc t i on  du r i ng  t he  f i r s t  yea r  w i I l
be  app rox ima te l y  327 ,000  t ons ,  w i t f r  t he  es t ima ted  l i f e  o f  t h i s
pe rm i t  be ing  l ess  t han  two  yea rs .

Access  t o  t he  T rac t  2  a rea  w i l I  be  by  ex tend ing  t he  ex i s t i ng
T rac t  I  No r th  Ma in  en t r i es  i n t o  t he  new  pe rm i t  a rea .  A1 I  ex i s t i ng
su r face  f ac i l i t i e s  on  T rac t  1  w i l l  be  u t i l i zed  t o  m ine  t he  T rac t  2
pe rm i t  a rea  and  no  new  su r f ace  f ae i t i t i e s  w i l l  be  cons t ruc ted .
Ex i s t i ng  su r f ace  b reakou ts  f r om the  seam i n  T rac t  I  f o r  ven t i l a t i on
and  hau lage  a re  made  i n  C randa l l  Canyon  and  w i l l  be  u t i l i zed  f o r
T rac t  2  as  weL l .

The  cu r ren t  me thod  o f  r oom and  p i l l a r  m in i ng  i n  use  on  T rac t  1
w i l ]  be  con t i nued  i n to  T rac t  2 .  P i l l a r s  w i l l  be  removed  upon
abandonmen t  o f  sec t i ons .  0ve ra11 ,  an  advance - re t rea t  m in i ng  sys tem
is  p ro j ec ted  f o r  T rac t  2  w i t h  r e t r ea t  m in i ng  emp loyed  p r i o r  t o
abandonmen t  o f  each  sec t i on .
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The  en t i r e  pe rm i t  a rea ,  i nc l ud lng  t he  p roposed  T rac t  2  a rea ,  i s
compr i sed  o f  coa l  l ands  l eased  by  Genwa i -  coa l  company  f r om the
Un i t ed  S ta tes  Bu reau  o f  Land  Managemen t  (BLM) ,  unde r  l ease
SL-O62648 .  The  su r f ace  l ands  a re  con t ro l l ed  by  t he  Un i t ed  S ta tes
Fo res t  Se rv i ce ,  Man t i - LaSa1  Na t i ona l  Fo res t .

The  amoun t  o f  r ese rves  w i t h i n  t he  pe rm i t  a rea  i s  n r i neab le  w i t h i n
two  yea rs ,  howeve r ,  access  w i l l  be  ma in ta i ned  t h rough  t h i s  pe rm i t
a rea  un t i l  a l l  f u t u re  rese rves  t o  t he  no r t hwes t  and  wes t  a re  m ined .
Genwa l  Coa l  Company  rece i ved  an  emergency  l ease  f r om the  BLM fo r  an
add i t i onaL  256  ac res  t h i s  sp r i ng  (Lease  U -54762 ) .

IV .  S tudy  A rea

A .  Geo logy

The  f o r rna t i ons  exposed  i n  t he  l t l a sa t ch  P la teau  a re  Te r t i a r y
and  C re taceous -aged  sed imen ta ry  un i t s .  These  f o rma t i ons  a re  o f  bo th
con t i nen ta l  and  mar j . ne  o r i g i n  and  a re  compr i sed  p r i nc i pa l l y  o f  sha le
and  sands tone .  S i l t s t one ,  muds tone  and  l imes tone  occu r  i n  l - esse r
amoun ts .  The  f o rma t i ons  i n  t he  Wasa tch  P la teau  a rea  gene ra l l y  d i p
one  t o  t h ree  deg rees  wes twa rd  o f f  t he  wes t  f l ank  o f  t he  San  Ra fae l
Swe11 .  Supe r imposed  ove r  t he  reg ion  a re  numerous  sync l i . nes ,
an t i c l i nes  and  f au l t  zones .  The  sync l i ne  and  an t i c l i ne  a reas  have
p redominan t  eas t -wes t  o r i en ta t i on ,  wh i l e  t he  f au l t  zones  a re
gene ra l l y  o r i en ted  no r t h - sou th .

S t ra t i g raph i c  un i t s  ou t c ropp ing  w i t h i n  t he  s tuc l y  a rea  i nc l ude ,
f r om o ldes t  t o  ' younges t ,  t he  Masuk  Sha le  Member  o f  t he  Mancos  Sha le
S ta rpo in t  Sands tone ,  B lackhawk  Fo rma t i on ,  Cas t l ega te  Sands tone ,
P r i ce  R i ve r  Fo rma t i on ,  No r th  Ho rn  Fo rma t i on  and  Qua te rna ry
depos i t s .  L i t ho log i c  desc r i p t i ons  and  un i t  t h i cknesses  a re  shown  i n
F igu re  3 .

The  H iawa tha  Coa l  Seam.  wh i ch  i s  t he  coa l  seam to  be  m ined  i n
the  T rac t  2  a rea ,  occu rs  a t  t he  base  o f  t he  B lackhawk  Fo rma t i on .
The  H iawa tha  Coa I  Seam has  been  m ined  i n  t he  T rac t  I  Lease  and  i s
exposed  a t  an  app rox ima te  e l eva t i on  o f  79OO fee t .  Max imum
ove rbu rden  i s  app rox ima te l y  1500  f ee t  i n  t he  no r t hwes t  co rne r  o f  t he
T rac t  2  pe rm i t  a rea  w i t h  an  ave rage  ove rbu rden  o f  app rox ima te l y
800 -900  f ee t .  The  en t i r e  pe rm i t  a rea  i s  unde r l a i n  by  t he  S ta rpo in t
Sands tone .

B .  Topog raphy  and  p rec ip i t a t i on

Topog raphy  i n  t he  a l ea  i s  gene ra l l y  ve ry  s teep  and  rugged
w i th  e l eva t i ons  rang ing  f r om app rox ima te l y  7 r2OO fee t  t o  ove r  I 0 ,000
fee t  above  sea  l eve l .  S l opes  va ry  f r om ve r t i ca l  c l i f f s  t o  l ess  t han
2  pe rcen t .  The  C IA  i s  cha rac te r i zed  by  C randa l l  Canyon  C reek ,  wh i ch

o r i g i na tes  above  I 0 ,000  f ee t  and  d ra i ns  eas t  i n t o  Hun t i ng ton  C reek .
The  C IA  a l so  i nc l udes  an  unnamed  ephemera l  d ra i nage  t o  t he  wes t  o f
t he  pe rm i t  a rea  t ha t  a l so  d ra i ns  t o  t he  eas t  i n t o  Hun t i ng ton  C reek .



Figure  3 . S t ra t ig raphy  o f
e r  a t  1981) .

-6 -

the  Cranda l l  Canyon MineArea imodif ied Dan ie lson ,frqm

System

Quatemary

Tertrary

.-

Cretaceous

Serier Strati graphi c
Uni t

Thickness
(feetf Utholoqy and water-bearing characrrristicr

-
Alluvium ,nO 

"o,,ffigravet. and boulders; yields *.r*' ,-osprings that may cease to ftow i; ,a;:3Ummer.

V:riegarecl ,n.,"ffi
bccls of tan.ro{rav sandsrone: al l  off luviat and lacust-rrne ongrn; yields water
to sprtngs.

Gray.to.browr.m
glomeratrc l luvial sanosrone wrth : i in
P_"-d-:."f 

gray shale; yields water t";;il;toc€l lv.

Tan-ro-brown t,um
gtomerate: forms ctiffs in rnori"ii.,i"rl
Ylelds warer ro springs localy.

T-an.to{ray oir"offi
gray carbonaceous shales wi*r co.iue.os-;al l  o.f  margrnal marine 

?nct 
paluAat orroin;local lv scour-and-ri l l  oepolts of f tuvral

: ld:rone .wirhin lels permeabte seoi-
I:l*: yields water to springs i"o 

"l.imlnes. rnarnly wnere fractur€d or iai^,.-

Holocene and

Pleistocene

Paleocene

Upper
Cretaceous

Quaternary
deposi ts

0-l 00

Nonh Horn
Formation

800t

Price River
Formation

600-700

Cartlcgare
Sanostone

150-250

Blackhawk

Formation

600-700

Star point

Sandstone

350-450 Ught€ray, whire, massir

T_o-'i " i,. .,n F ;;; 
.ikllTl' "fi l" ":masstve cliff.formrno r

ttrin inrerueo;;j':::""n't at the too to
the base; tif ;;"1tlone 

and shale at
ma.rne ongin; y;.g6, u1-gllll- 

martne andl
mi n es',,r, 

"i" ri.ciul; J#f i :?":il'."es a nd
-
ojlT.:::r.'!rar,ne -m

t lnuous layers of ql
3andstone ; yi.ro, *.,i-rtl" Iff:::T--::o

: .
Mancos Shale

600,800



7

Prec ip i t a t i on  i n  t he  Wasa tch  P la teau  ranges  f r om 10  i nches  t o  40
inches  annua l I y .  Ave rage  annua l  p rec ip i t a t i on  i n  t he  C IA  i s
app rox ima te l y  20  i nches  (S imons  t 9B4 ) .

C .  Vege ta t i on

The re  a re  s i x  vege ta t i ve  commun i t i es  i n  t he  C IA  i nc l ud . i ng
Sageb rush ,  Moun ta in  Sh rub /Grass land ,  M i xed  Moun ta in  Sh rub ,
P inyon / Jun ipe r ,  Con i f e t /Aspen  and  Sp ruce /F i r .  Aspen  a re  f ound  on
the  no r t h  f ac i ng  sou th  s l opes  and  h i ghe r  up  on  t he  no r t h  s l opes ,  oD
r i dge  t ops .  Sp ruce /F i r  i s  a l so  f ound  on  t he  no r t h  s l opes  and
appea rs  t o  be  t i ed  t o  bo th  a  mo i s te r  s i t e  as  we l l  as  a reas  w i t h  l - ess
sun l i gh t .  M i xed  Moun ta in  Sh rub  and  Moun ta in  Sh rub /G tass land  appea r
to  be  t r ans i t i ona ]  and  a re  p redom inan t  on  t he  open  exposed  r i dges  a t
app rox ima te l y  m id - s1ope .  The  Sageb rush  commun i t y  f o l l ows  p r ima r i l y
a l ong  t he  r i dges  and  i s  mo re  t han  l i ke l y  c l imax  i n  na tu re  t o  t he
sh rub /g rass  assoc ia t i ons .

V .  Hyd ro log i c  Resou rces

A .  G round  Wa te r

The  p r i nc i p l e  f ac to r  con t ro l l i ng  t he  occu rences  and  ava i l ab i l i t y
o f  g round  wa te r  i n  any  a rea  i s  geo logy .  The  g round  wa te r  r eg ime
w i th i n  t he  C IA  i s  dependen t  upon  geo log i c  and  c l ima t i c  pa rame te rs
tha t  es tab l i sh  sys tems  o f  r echa rge ,  movemen t  and  d i scha rge .

Snowme l t  a t  h i ghe r  e l eva t i ons  p rov ides  mos t  o f  t he  g roundwa te r
recha rg€ r  pa r t i cu l a r l y  whe re  pe rmeab le  l i t ho log ies  o r  f au l t s /
f r ac tu res  a re  exposed  a t  t he  su r f ace .  Ve r t i ca l  m ig ra t i on  o f  g round
wa te r  occu rs  t h rough  pe rmeab le  rock  un i t s  and /o t  a l ong  zones  o f
f au t t i ng  and  f r ac tu r i ng .  La te ra l  m ig ra t i on  i n i t i a t es  when  g round
wa te r  encoun te r s  impe rmeab le  rocks  and  con t i nues  un t i l  e i t he r  t he
land  su r f ace  i s  i n t e r sec ted  (and  sp r i ng  d i scha rge  occu rs )  o r  o the r
pe rmeab le  t i t ho log ies  o t  zones  a re  encoun te red  t ha t  a l l ow  f u r t he r
ve r t i ca l  f l ow .

A  seep  and  sp r i ng  su rvey  condue ted  by  Ea r th fax  Eng inee r i ng  i n
June  and  0c tobe r  o f  I 985  revea led  t he  f o l l ow ing  i n fo rma t i on
conce rn ing  t he  geo logy  and  aqu i f e r  cha rac te r i s t i c s  i n  t he  v i c i n i t y
o f  t he  m ine .

S i x  f o rma t i ons  ou t c rop  i n  and  ad jacen t  t o  t he  T rac t  2  a rea .
Acco rd ing  t o  t - t oe l l i ng  (L972 ) ,  t he  Masuk  Sha Ie  Member  o f  t he  Mancos
Sha le  i s  a  l i gh t  g ray  t o  b l ue -g ray  mar i ne  sandy  sha le  i n  t he  m ine
v i c i n i t y .  Th i s  un i t  i s  exposed  a t  t he  mou th  o f  C randa l l  Canyon  and
in  ad jacen t  a reas  a l ong  Hun t i ng ton  C reek .  The  Masuk  Sha le  Member
y i . e l ds  wa te r  l oca l l y  t o  seeps  and  sp r i ngs  bu t  does  ng t  se rve  as  a
reg iona l l y  impo r tan t  aqu i f e r  (Oan ie l son  e t  d1 . ,  198 I ) .



B

.  The  S ta r  Po in t  Sands tone  i s  p redom inan t l y  a  l i gh t  g ray  mass i ve
sands tone  w i t h  m ino r  l n t e rbedded  l aye rs  o f  sha le  and  s i l t s t one  nea r
i t s  base  (Doe l l i ng ,  L972 ) .  I n  t he  v i c i n i t y  o f  t he  m ine ,  t he  S ta r
Po in t  Sands tone  i s  app rox ima te l y  100  f ee t  t h i ck .  The  S ta r  Po in t
se rves  as  an  impo r tan t  r eg iona l  aqu i f e r  (Dan ie l son  e t  d f . ,  1981 ) ,
y i e l o i ng  wa te r  t o  seve ra l  m ino r  and  some  ma jo r  sp r i ngs  whe re
f rac tu red  and  j o i n ted .

The  B lackhawk  Fo rma t i on  i s  t he  p r i nc i pa l  coa l - bea r i ng  un i t  i n  t he
reg ion  (Doe I I i ng ,  L97Z ) .  Th i s  f o rma t i on  cons i s t s  o f  i n t e rbedded
laye rs  o f  sands tone ,  s i l t s t one ,  sha1e ,  and  coa l ,  a l l  o f  ma r i ne
o r i g i n .  The  B lackhawk  i s  app rox ima te l y  700  f ee t  t h i ck  i n  t he  m ine
a rea ,  w i t h  t he  p r i nc i pa l  coa l  seam ( t he  H iawa tha  seam)  occu r r i ng
nea r  t he  bo t t om o f  t he  f o rma t i on .  The  f o rma t i on  y i e l ds  wa te r  t o
sp r i ngs  and  coa l  m ines  when  f  r ac tu red .  l , { he re  i t  i s  l oca l l y
i n te rbedded  w i t h  t he  S ta r  Po in t  Sands tone ,  t he  Lower  po r t i on  o f  t he
B lackhawk  Fo rma t i on  i s  cons ide red  an  aqu i f e r  (Dan ie l son  e t  d I . ,
1e81  )  .

The  Cas t l ega te  Sands tone  ove r l i es  t he  B lackhawk  Fo rma t i on  and
cons i s t s  o f  t an  t o  b rown  c l i f f - f o rm ing  sands tones  o f  f l uv i a l
o r i g i n .  The  sands tones  a re  mass i ve  and  med ium-  t o  coa rse -g ra i ned .
I n  t he  a rea  o f  t he  m ine ,  t he  Cas t l ega te  y l e l ds  wa te r  l oea l l y  t o
seeps  and  sp r i ngs  bu t  does  no t  se rve  as  an  impo r tan t  r eg iona l
aqu i f e r  because  i t  i s  common ly  d ra i ned  w i t h i n  sho r t  d i s t ances  f r om
i t s  r echa rge  a rea  due  t o  deep l y  i nc i sed  canyons  (Dan ie l son  e t  a l . ,
1981  )  .

The  P r i ce  R i ve r  Fo rma t i on  cons i s t s  p redom inan t l y  o f  f r i ab le
l imey  sands tone  i n te rbedded  w i t h  pebb l y  cong lomera tes  and  sha les .
I t  f o rms  s teep  reced ing  s l opes  and  reaches  a  max j .mum th i ckness  o f
abou t  500  f ee t  i n  t he  m ine  a rea  (Doe l l i ng ,  I 97Z ) .  Th i s  f o rma t i on
y ie l ds  wa te r  l oca l l y  t o  seeps  and  sp r i ngs  (Dan ie l son  e t  d1 . r  1981 ) .
Howeve r ,  l i ke  t he  Cas t l ega te  Sands tone ,  deep l y  i nc i sed  canyons  i n
the  a rea  p reven t  t he  P r i ce  R i ve r  Fo rma t i on  f r om be ing  an  impo r tan t
reg iona l  aqu i f e r .

The  uppe rmos t  f o rma t i on  t ha t  ou t c rops  w i t h i n  t he  a rea  ad jacen t
t o  t he  m ine  p l an  a rea  i s  t he  No r th  Ho rn  Fo rma t i on .  Th i s  f o rma t i on
cons i s t s  o f  i n t e rbedded  l imes tones ,  sands tones ,  and  sha les
(Doe l l i ng ,  L972 ) .  Due  t o  h i gh  t opog raph i c  p resence ,  t he  No r th  Ho rn
Fo r rna t i on  i n  t he  C IA  se rves  p r ima r i l y  as  a  r echa rge  un i t  t o
unde r l y i ng  f o rma t i ons  ra the r  t han  as  an  impo r tan t  sou rce  o f  wa te r
i t se l f .

I nves t i ga t i ons  by  Dan ie l son  e t  a1 .  ( 1981 )  i nO ica ted  t ha t  mos t ,
i f  no t  a l l ,  g round  wa te r  i n  t he  reg ion  i s  de r i ved  f r om snowme l t .
Recha rge  t ends  t o  be  l im i t ed  i n  a reas  unde r l a i n  by  t he  P r i ce  R i ve r
Fo rma t i on  and  o l de r  r ocks  ( r e l a t i ve  t o  r echa rge  i n  a reas  unde r l a i n
by  younge r  r ocks )  due  t o  s l ope  s teepness  and  re l a t i ve  impe rv i ousness
(oo th  o f  wh i ch  p romo te  runo f f  r a the r  t han  i n f i l t r a t i on  o f  snowme l t ) .
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'  De ta i l ed  po ten t i ome t r i c  su r f ace  da ta  a re  no t  ava i l ab le  f o r  t he
C IA ,  hou reve r ,  t he  deep l y  i nc i sed  canyons  i n te r rup t  t he  f l ow  o f
g round  wa te r  i n  much  o f  t he  a rea .  Dan ie l son  e t  a l .  ( 198 I )  sugges t
t ha t  goundwa te r  gene ra l l y  moves  f r om h igh  a reas  o f  r echa rge  t o  l ow
a reas  o f  d ra i nage ,  p r i nc i pa l l y  a l ong  s t r eam channe l - s .  Th i s  f l ow
pa t t e rn  i s  a l t e red  l oca l l y  whe re  geo log i c  s t r uc tu re  p l ays  a  dom inan t
ro l e .

The  p redom inan t  chem ica l  cons t i t uen t s  i n  mos t  sp r i ngs  i n  t he
reg ion  a re  ca l c i um and  b i ca rbona te  (Dan ie l son  e t  31 . ,  19S I ) .
D i sso l ved  so l i ds  concen t ra t i ons  gene ra l l y  r ange  f r om abou t  50  t o  750
m i l l i g rams  pe r  l i t e r .  Reg iona l I y ,  t he  concen t ra t i ons  o f  ma jo r
d i sso l ved  cons t i t uen t s  i n  wa te r  f r om i nd i v i dua l  geo log i c  un i t s  i s
h i gh l y  va r i ab le ,  due  t o  t he  comp lex  l i t ho log i c  na tu re  o f  t he  a rea
(  Dan  j . e l son  e t  d1 .  ,  19S f  )  .

0ve r  50  pe rcen t  o f  t he  seeps  and  sp r i ng  d i scove red  du r i ng  t he
June  i nven to r y  i s sued  f r om the  B lackhawk  Fo rma t i on .  Howeve r ,  f l ow
ra tes  a t  t hese  po in t s  we re  no rma l l y  m in ima l  ( l ess  t han  one  ga l l on
pe r  m inu te ) ,  w i t h  seepage  i ssu ing  p redom inan t l y  a t  t he  i n te r f ace
be tween  sands tone  l enses  above  and  l ess  pe rmeab le  sha le  I aye rs
be l -ow .  Mos t  o f  t nese  seeps  and  sp r i ngs  had  d r i ed  up  p r i o r  t o  t he
0c tobe r  su rvey .  Useage  a t  t hese  po in t s  o f  seepage  i s  m in ima l ,  due
to  t he  l ow  f Low  ra te  and  i naccess ib i l i t y  o f  t he  seeps .

The  Low  seepage  ra tes  measu red  i n  mos t  o f  t he  seeps  and  sp r i ngs
i ssu ing  f r om B lackhawk  Fo rma t i on  a re  due  t o  t he  l ow  hyd rau l i c
conduc t i v i t y  o f  t he  f o rma t i on  i n  i t s  un f rac tu red  s ta te .  Labo ra to r y
pe rmeab i l i t y  da ta  p rov ided  by  L i nes  ( I 985 )  f r om a  co re  samp le
co l l ec ted  i n  Sec t i on  27 ,  T .  L7  S . ,  R .  6  E .  ( app rox ima te l y  10  m i l es
sou th  o f  t he  m ine  pe rm i t  a rea )  i no i ca te  t ha t  sands tone  un i t s  w i t h i n
the  B lackhawk  Fo rma t i on  have  an  ave rage  ho r i zon ta l  hyd rau l i c
conduc t i v i t y  o f  L .3  X  IO -2  f ee t  pe r  45V  and  an  ave rage  ve r t i ca l
hyd rau l i c  conduc t i v i t y  o f  3 .8  X  I 0  - 5  f ee t  pe r  day .  Sha les  and
s i l t s t ones  w i t h i n  t he  B lackhawk  Fo rma t i on  we re  f ound  t o  have  max imum
hor i zon ta l  and  ve r t i ca l  hyd rau l i c  conduc t i v i t i e s  o f  1 .0  X  l 0 -7  and
I . ?  X  10 -6  f ee t  pe r  day ,  r espec t i ve l y .

The  re l a t i ve l y  l a rge  hyd rau l i c  conduc t i v i t y  o f  t he  sands tones  o f
t he  B lackhawk  Fo rma t i on  compared  w i t h  t he  s i l t s t one  and  sha les
i nd i ca tes  t ha t  t he  f i ne  g ra i ned  sed imen ts  o f  t he  f o rma t i on  se t ve  as
ba r r i e r s  t o  t he  downward  movemen t  o f  wa te r .  I n  s imp le  t e rms ,  as
wa te r  r echa rges  t he  B lackhawk  Fo rma t i on  (e i t he r  t h rough  snowme l t ,
r a i n fa l l ,  o r  subsu r face  seepage  f r om an  ad jacen t  f o rma t i on ) ,  i t  i s
pe rm i t t ed  t o  pe rco la te  downward  w i t h i n  t he  sands tone  beds .  Howeve r
upon  reach ing  a  l ess  pe rmeab le  s i l t s t one  o r  sha le  l aye r ,  t he  wa te r
i s  f o r ced  t o  f l ow  ho r i zon ta l l y  t o  t he  su r f ace ,  i s su ing  a t  t he
in te r f ace  be tween  t he  two  un i t s .
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.  No tab le  excep t i ons  t o  t he  above  gene ra l i t y  conce rn ing  t he
B lackhawk  Fo rma t i on  occu r  a t  a  f ew  sp r i ngs  t ha t  i s sue  f r om f r ac tu red
sands tone  w i t h l n  t he  f o rma t i on .  Examp les  o f  t h i s  phenomenon  we te
found  i n  t he  wes te rn  po r t l on  o f  t he  su rvey  a rea ,  whe re  f l ow  ra tes  o f
up  t o  15  ga l l ons  pe r  m inu te  we re  encoun te red  du r i ng  bo th  t he  June
and  0c tobe r  i nven to r i es .  T rave r t i ne  depos i t s  a re  common  a t  t hese
sp r i ngs ,  sugges t i ng  t ha t  t he  recha rge  a rea  f o r  t hese  sp r i ngs  i s
dom ina ted  by  I imes tone  (p rooab l y  t he  No r th  Ho rn  Fo rma t i on  on  t he
r l dges  t o  t he  no r t h  and  wes t ) .  The  BLackhawk  Fo rma t i on  appa ren t l y
se l ves  more  as  a  conveyance  body  ra the r  t han  a  s i gn i f i can t  sou rce  o f
wa te r  t o  t hese  sp r i ngs .

Seve ra l  seeps  and  sp r i ngs  i s sue  a t  t he  s i t e  f r om co l l uv i um
ove r l y i ng  sands tone  o f  t he  B lackhawk  Fo rma t i on  and  t he  Cas t l ega te
Sands tone .  These  seeps  no rma l l y  occu r  i n  d ra i nage  bo t t oms  whe re
sha l l - ow  subsu r face  wa te r  co l l ec t s  a t  t opog raph i c  l ows .  Nea r I y  a l l
f l ows  f r om seeps  o f  t h i s  t ype  we re  i ns i gn i f i can t  i n  bo th  June  and
0c tobe t ,  sugges t i ng  ( t oge the r  w i t h  t he  t opog raph i c  pos i t i on )  t ha t
t hese  seeps  a re  i n te rm i t t en t  i n  na tu re .

Mos t  seeps  and  sp r i ngs  i s su ing  w i t h i n  t he  su rvey  a rea  f r om the
Cas t l ega te  and  S ta r  Po in t  Sands tones  f l ow  f r om bedd ing  p l anes  w i t h i n
these  f o rma t i ons .  F l ows  i s su ing  i n  t h i s  manne t  we re  gene ra l l y  l ow
du r i ng  t he  June  i nven to r y  ( I ess  t han  one  ga l l on  pe r  m inu te )  and
nonex i s ten t  du r i ng  t he  0e tobe r  i nven to r y .

As  no ted ,  f l ow  ra tes  measu red  du r i ng  t he  0c tobe r  su rvey  we re
gene ra l l y  s i gn i f i can t l y  I ess  t han  t hose  f ound  du r i ng  t he  June
su rvey .  I n  June ,  a  t o ta l  o f  80  seeps  o r  sp r i ngs  we re  f ound r  S4  o f
wh i ch  had  su f f i c i en t  f l ow  t o  samp le  ( t he  rema in i ng  46  we re  seeps
tha t  cou ld  no t  be  samp led ) .  I n  oe tobe r ,  55  o f  t he  sou rces
o r i g i na l l y  d i scove red  we re  d r y .  An  add i t i ona l  7  sou rces  ex i s t ed
on l y  as  seeps ,  w i t h  on l y  18  o f  t he  o r i g i na l  sou rces  con ta i n i ng
su f f i c i en t  f l ow  t o  samp le .

The  resu l t s  o f  t he  seep  and  sp r i ng  i nven to r y  t end  t o  supoo r t  t he
conc lus i on  o f  Dan ie l son  e t  a l .  ( 198 I )  t ha t  g roundwa te r  occu rs  i n
mos t  geo log i c  f o rma t i ons  a t  t he  s i t e  ( a l l  bu t  t he  Masuk  Sha le  l 4ember
o f  t he  Mancos  ShaLe ) ,  bu t  none  o f  t he  un i t s  a re  sa tu ra ted
eve rywne re .  No  con t i nuous  zones  o f  sa tu ra t i on  appea r  t o  be  p resen t
a t  t he  s i t e ,  i nd i ca t i ng  t ha t  po ten t i ome t r i c  su r f ace  maps  wouLd  be
d i f f i cu l t  t o  p repa re .  Based  on  t he  conc lus i ons  o f  Dan ie l son  e t  a1 .
( l 98 l ) ,  i L  1s  assumed  tha t  g roundwa te r  w i t h i n  t he  pe rm i t  and
ad jacen t  a reas  f l ows  t owa rd  t he  ma in  canyons  (C randa l l ,  B l i nd ,  and
Hun t i ng ton )  and  t hen  a l ong  Hun t i ng ton  Canyon  t o  t he  va l l ey  bo t t om.

The  da ta  i nd i ca tes  t ha t  t he  soec i f i c  conduc tance  o f  wa te r
i s su ing  f r om sp r i ngs  i n  June  gene ra l l y  i nc reased  w i t h  i nc reas ing
s t ra t i g raph i c  dep th .  Th i s  i s  i n  ag reemen t  w i t h  f i nd ings  o f

Dan ie l son  e t  a l .  ( r gB I ) .  sp r i ngs  i s su ing  f r om the  P r i ce  R i ve r
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Fo rma t i on  t yp i ca l l y  had  a  spee i f i c  conduc tance  du r i ng  t he  June
su rvey  t ha t  va r i ed  f r om I50  t o  45O umhos /cm a t  25oC  wh i l e  t hose
i ssu ing  f r om the  B lackhawk  Fo rma t i on  and  S ta r  Po in t  Sands tone  had  a
spec i f i c  conduc tance  va ry i ng  f r om 500  t o  1000  umhos /cm a t  ?5oe .
Th i s  i nc rease  i n  spec i f i c  conduc tance  i s  i nd i ca t i ve  o f  l each ing  o f
m ine ra l s  by  t he  g roundwa te r  as  i t  f l ows  t h rough  i nc reas ing  d i s t ances
o f  bed rock  t o  t he  l owe r  s t r a t i g raph i c  pos i t i ons .

The  pH  o f  wa te r  i s su ing  f r om sp r i ngs  i n  t he  su rvey  a rea  showed
no  t r ends  w i t h i n  o r  be tween  f o rma t i ons .  Va lues  va r i . ed  f r om 5 .80  t o
8 .57 ,  ave rag ing  7 .74 .  Hence ,  sp r i ng  wa te r  i n  t he  s tudy  a rea  i s
s l i gh t l y  a l ka l i ne .

I n  t hose  sp r i ngs  w i t h  su f f i c i en t  wa te r  t o  samp le ,  pH  gene ra l l y
i nc reased  s l i gh t l y  be tween  June  and  0c tobe r .  I nc reases  no rma l l y
amoun ted  t o  0 .1  t o  0 .5  pH  un i t .  Spec i f i c  conduc tance  showed  no
cons i s ten t  pa t t e rn  be tween  t he  June  and  0c tobe r  da ta ,  w i t h
app rox ima te l y  as  many  i nc reases  as  dec reases  be tween  June  and
0c tobe r .

I n f l ow  t o  t he  ex i s t i ng  unde rg round  wo rk i ngs  amoun ts  t o
app rox ima te l y  100  ga l l ons  pe r  m inu te .  These  i n f l ows  o r i g i na te
p r ima r i l y  i n  gob  sec t i ons  nea r  t he  wo rk i ng  f ace  o f  t he  m ine .
Cu r ren t l y ,  wa te r  encoun te red  i n  t he  m ine  i s  used  unde rg round  i n  t he
m in ing  p rocess .

B .  Su r f  ace  t t Ja te r

C randa l l  Canyon  C reek  i s  an  eas t - f l ow ing  t r i bu ta r y  o f  Hun t i ng ton
Creek ,  one  o f  t he  ma jo r  t r i bu ta r i es  o f  t he  San  Ra fae l  R i ve r .
Hun t i ng ton  C reek  had  annua l  f l ows  nea r  Hun t i ng ton  rang ing  f r om
25 ,OOO to  150 r000  ac re - f ee t  du r i ng  t he  pe r i od  o f  Oc tobe r  L93 I
t h rough  Sep tembe t  1973 ,  ave rag ing  65 r000  ac re - f ee t  pe r  yea r  ( l , l adde1 l
e t  d l . ,  19B I ) .  Va r i a t i ons  i n  t he  annua l  f l ow  o f  Hun t i ng ton  C reek
nea r  Hun t i ng ton  a re  po r t r ayed  g raph i ca l l y  i n  F i gu re  4 .

App rox ima te l y  50  t o  7O  pe rcen t  o f  s t r eamf l ow  i n  t he  moun ta in
s t reams  o f  t he  reg ion  occu rs  du r i ng  May  t h rough  Ju I y  (Wadde I I  e t
o I . ,  198 I ) .  S t reamf l ow  r l u r J .ng  t h i s  l a t e  sp r i ng /ea r I y  summer  pe r i od
i s  t he  resu l t  o f  snowme l t  r uno f f .  Such  seasona l  va r i a t i ons  a re
common  fo r  s t r eams  i n  t he  a rea  (Wadde I l  e t  o I . ,  198 f ) .

The  qua l i t y  o l  wa te r  i n  Hun t i ng ton  C reek  and  o the r  s im i l a r
s t r eams  i n  t he  a rea  va r i es  s i gn i f i can t l y  w i t h  d i s t ance  downs t ream.
I ' l adde l l  e t  a l .  (  1981 )  f  ound  t ha t  concen t ra t i ons  o f  d i sso l ved  soL ids
va r i ed  f r om L25  t o  175  m i l l i g rams  pe r  l i t e r  i n  r eaches  above  ma jo r
d i ve rs i ons  t o  1600  t o  4025  m i l l i g rams  pe r  I i t e r  i n  r eaches  be low
ma jo r  i r r i ga t i on  d i ve rs i ons  and  popu . l a t i on  cen te r s .  The  ma jo r  i ons
a t  t he  uppe r  s i t es  we re  f ound  t o  be  ca l . c i um,  magnes ium,  and

b i ca rbona te ,  whe reas  sod ium and  su l f a te  became  more  dom inan t  a t  t he
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l owe r  s i t es .  Tney  a t t r i bu ted  t hese  changes  t o  ( f  )  d i ve r s i on  o f
wa te r  con ta i n l ng  l ow  d i sso l veo  so l i ds  concen t ra t i ons ,  ( 2 )  subsequen t
i r r i ga t l on  and  re tu rn  d ra i nage  f r om mode ra te  t o  h i gh l y  sa l i ne  so i l s ,
( 1 )  g roundwa te r  seepage ,  and  (4 )  i n f l ow  o f  sewage  and  po l l u t an t s
f r om popu la t i on  cen te r s .

Ave rage  annua l  sed imen t  y i e l ds  w i t h i n  t he  Hun t i ng ton  C reek
d ra inage  bas in  r ange  f r om app rox ima te l y  0 .1  ac re - f ee t  pe r  squa re
m i l e  i n  t he  headwa te rs  a rea  t o  abou t  7 .O  ac re - f ee t  pe r  sgua re  m i l e
nea t  t he  con f l uence  w i t h  t he  san  Ra fae l  R i ve r  (wadde l l  e t  d l . ,
19B f ) .  I nc reases  i n  sed imen t  y i e l d  w i t h  i nc reas ing  d i s t ance
downs t ream i s  gene ra l l y  t he  resu l t  o f  i nc reas ing  amoun ts  o f  sha le
and  sands tone  i n  t he  downs t ream d i r ec t i on  (WaddeL l  e t  d l . ,  l 9B1 ) .

The  U .  S .  Geo log i ca l  Su rvey  es tab l i shed  a  gag ing  s ta t i on  a t  t he
mou th  o f  C randa l l  Canyon  C reek  i n  1978 .  F l ow  da ta  co l l ec ted  a t  t he
gag ing  s ta t i on  a re  no t  comp le te  f o r  t he  w in te r  i n  mos t  yea rs ,  due
p resumab l y  t o  da ta  acqu i s i t i on  p rob lems .  Howeve r ,  t he  l im i t ed  da ta
i nd i ca te  t ha t  mos t  o f  t he  f l ow  o f  C randa l l  Canyon  C reek  occu rs  i n
t he  pe r i od  o f  l 4ay  t h rough  Ju l y ,  i n  keep ing  w i t h  t he  conc lus i - ons  o f
l l adde l l  e t  a1 .  ( 1991 ) .  Assum ing  an  ave rage  o f  30  ac re - f ee t  pe r
mon th  f o r  t he  pe r i od  o f  m i ss i ng  reco rd ,  t he  ave rage  annua l  f l ow  f o r
t he  s i x  yea r  pe r i od  o f  da ta  u /as  2740  ac re - f ee t .

Su r face  wa te r  qua l i t y  da ta  co l l ec ted  f r om Cranda l I  Canyon  C reek
by  Genwa l  f o r  t he  T rac t  I  Lease  f r om I9B5  i nd i ca te  t ha t  t he  dom inan t
i ons  i n  C randa l l  Canyon  C reek  a re  ca l c i um and  b i ca rbona te .  To ta l
d i sso l ved  so l i ds  concen t ra t i ons  i n  t he  s t r eam have  va r i ed  f r om 180
to  286  m i l l l g rams  pe r  1 i t e r ,  w i t h  l owe r  concen t ra t i ons  no rma l l y
occu r i ng  du r i ng  t he  h i gh  f l ow  season .  To ta I  suspended  so r i os
concen t ra t i ons  i n  C randa l I  Canyon  C reek  have  va r i ed  du r i ng  t he
pe r i od  o f  r eco rd  f r om /O .5  t o  209 .0  m i l l i g rams  pe r  l i t e r .  As
expec ted ,  t he  h i ghes t  suspended  so l i ds  concen t ra t i ons  gene ra l l y
occu r  du r i ng  pe r i ods  o f  h i ghes t  f l ow .

V i .  Po ten t i a l  Hyd ro log i c  Impac t s

A .  G round  l { a  t e r

Dewa te r i ng  and  subs idence  re l a ted  t o  m in i ng  have  t he
g rea tes t  po ten t i a l  f o r  impac t i ng  g roundwa te r  r esou rces  i n  t he  C IA .

Dewa  te  r i ng

In f l - ow  i n to  t he  ex i s t l ng  unde rg round  wo rk i ngs  amoun ts
to  app rox ima te l y  100  ga l l on  pe r  m inu te .  These  i n f l ows
o r i g i na te  p r ima r i l y  i n  gob  sec t i ons  nea r  t he  wo rk i ng  f ace
o f  t he  m ine .  Cu r ren t l y ,  wa te r  encoun te red  i n  t he  m ine  i s
used  unde rg round  i n  t he  m in ing  p rocess .  Con t i nued
in te r cep t i on  o f  m ine  i n f l ow  may  po ten t i a l l y  dewa te r  ce r t a i n
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Ioca l i zed  aqu j - f e r s  no t  on l y  du r i ng
pe rm i t  t e rm  bu t  a l so  t h roughou t  t he
work i ngs  a re  f u r t he r  deve lopeo  i n to

Subs i  denc  e

the  f i r s t  f i ve  yea r
I i f e -o f -m ine  i f  t he
new  l ease  a reas .

Subs idence  impac t s  a re  l a rge l y  r e l a ted  t o  ex tens ion
and  expans ion  o f  t he  ex i s t i ng  f r ac tu re  sys tem and  upward
p ropaga t i on  o f  ne l r  f r ac tu res .  I nasmuch  as  ve r t i ca l  and
la te ra l  m ig ra t i on  o f  wa te r  appea rs  t o  be  l a rge l y  con t ro t l ed
by  f r ac tu re  condu i t s ,  r ead jus tmen t  o r  r ea l i gnmen t  i n  t he
condu i t  s ys tem may  po ten t i a l l y  p roduce  changes  i n  t he
con f i gu ra t i on  o f  g round -wa te r  f l ow .  Po ten t i a l  changes
inc l ude  j . nc reased  f l ow  ra tes  a l ong  f r ac tu res  t ha t  have
r ropened ' r  and  d i ve r t i ng  f  l ow  a long  new  f  r ac tu res  o r
pe rmeab l -e  l i t ho l og ies .  Subsu r f  ace  f  l ow  d i ve rs j - ons  may
cause  t he  dep le t i on  o f  wa te r  i n  ce r t a i n  l oca l i zed  aqu i f e r s ,
whe reas  i nc reased  f l ow  ra tes  a l ong  f r ac tu res  wou ld  reduce
g round -wa te r  r es i dence  t i .me  and  po ten t i aJ -1y  imp rove  wa te r
qua l i t y .

The re fo re ,  m in i ng  i n  t he  T rac t  2  pe rm i t  a rea  may  dewa te r
ce r t a i n  l oca l i zed  aqu i f e r s  and  a f f ec t  f l ow  ra tes  a l ong  ex i s t i ng  o r
new  subs idence  re l a ted  f r ac tu res .  Howeve r ,  t hese  impac t s  w i I l  be
Ioca l i zed  nea r  t he  m ine  pe rm iL  a rea .  No  o the r  g round  wa te r
d i s t u rbances  ex i s t  w i t h i n  t he  C IA  and  cumu la t i ve  hyd ro log i c  impac t s
a re  no t  expec ted .

B .  Su r f  ace  l , l a t e r

The  ma in  conce rn  i n  t e rms  o f  impac t  t o  su r f ace  wa te r  i s
wa te r  qua l i t y  de te r i o ra t i on  downs t ream f rom the  m ines i t e ,  p r ima r i l y
i n  t he  f o rm  o f  suspended  sed imen ts .  Typ i ca l l y  t he  suspended
sed imen t  concen t ra t i on  i n  C randa l , l  Canyon  C reek  s i nce  L983  va r l ed
f rom app rox ima teJ -y  2O5  mg /1  t o  0 .5  mg /1 .  The  l ow  suspended  sed imen t
va lues  a re  assoc ia ted  w i t h  na tu ra l  c l i n ra t i c  and  geo log i c  p rocess
a l t hough  a  p ropo r t i on  may  be  a t t r i bu ted  t o  su r f ace  d i s t u rbances  f r om
roads  anc l  t he  m ine  pad  a rea .  Sed imen t  con t ro l s  do  ex i s t  f o r  t he
d i s tu rbed  su r f ace  a reas .  The re fo re ,  t he  impac t  assoc ia ted  w i t h
m in ing  i n  C randaLL  Canyon  i s  m in i r n i zed  by  su r f ace  con t ro l s  ( i . e . ,
sed imen t  pond ,  d i ve rs i ons ,  e t c .  ) .  No  o the r  su r f ace  d i s t u rbances  due
to  m in ing  occu r  w i t h i n  t he  C IA  and  t he re fo re  cumu la t i ve  hyd ro log i c
impac t s  a re  no t  expec ted .

The  ope ra t i ona l  des ign  p roposed  f o r  t he  C randa l l  Canyon  M ine  i s
he re in  de te rm ined  t o  be  cons i s ten t  w i t h  p reven t i ng  damage  t o  t he
hyd ro log i c  ba lance  ou t s i de  t he  m ine  p l an  a rea .

O6B  9R
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l .  f l i t h i n  50  days  o f  f i na l  pe rm i t  app rova l ,  t he  app l i can t  mus t
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TECHNICAL  ANALYSIS

Genwa I  Coa I  Company
Cranda l l  Canyon  M ine

T rac t  2
ACT /AL5 /O32

Emery  Coun ty ,  U tan

0c tobe r  3 ,  1986

In t  roduc t i  on

Genwa l  Coa l  Company  p roposes  t o  add  77 .53  ac res  t o  i t s  cu r ren t l y
app roved  pe rm i t  a rea  f o r  t he  C randa l l  Canyon  M ine .  The  add i t i ona l
ac reage  compr i ses  a  po r t i on  o f  Fede ra l  Lease  SL -052648 .  The  su r f ace
Iands  a re  con t ro l l ed  by  t he  U .  S .  Fo res t  Se rv i ce  (USFS) ,  and  a re
w i t h i n  t he  14an t i - LaSa l  Na t i ona l  Fo res t .

The  M in ing  and  Rec lama t i on  p l an  (MRp)  f o r  t he  C randa l l  Canyon
Trac t  I  pe rm i t ,  wh i ch  compr i ses  t he  o the r  po r t i on  o f  Fede ra l  Lease
SL-062648 ,  a  sma l l  f ee  l ease  and  a  USFS Spec ia l  Use  A rea  f o r  a  t o ta l
o f  85 .84  ac res ,  was  app roved  by  t he  0 f f i ce  o f  Su r face  t 4 i n i ng  (OSM)
November  24 ,  I 9B2  and  by  t he  D i v i s i on  o f  O i l ,  Gas  and  M in ing  (D0GM)
May  L3 ,  1983 .

The  new  pe rm i t  app l - i ca t i on  a rea  i s  es t ima ted  t o  con ta i n  811 ,000
tons  o f  coa l  i n  p l ace  i n  t he  H iawa tha  seam.  Access  t o  t h i s  pe rm i t
a tea  w i l l  be  ga ined  by  ex tend ing  t he  No r th  Ma in  en t r i es  unde rg round
f rom the  T rac t  I  pe rm i t  a rea .  The  cu r l en t  me thod  o f  r oom-and -p i l l - a r
m in ing  r v i l l  con t i nue  t o  be  used .  l " l i n i ng  o f  t he  new  t r ac t  w i l l  be
acco rnp l i shed  t h rough  use  o f  t he  su r f aee  f ac j . l i t i e s  bu i l t  o r  app roved
to  be  bu i l t  f o r  t he  T rac t  I  pe rm i t  a rea .  No  add i t i ona l  su r f ace
d j . s t u rbance  w i l l  be  requ i red  t o  m ine  T rac t  Z .

Genwa l  Coa l  Company  (Genwa l_ )  subm i t t ed  a  new  pe rm i t  app l i ca t i on
fo r  t he  T rac t  2  pe rm i t  a rea  on  Ju l y  18 ,  1984 .  Due  t o  r epe rm i t t i ng
e f f o r t s ,  D0GM d id  no t  comp le te  i t s  I n i t l a l  Comp le teness  Rev iew  (1CR)
un t i l  Ju l y  10 ,  L985 .  Genwa l  subm i t t ed  a  rev i sed  Lease  T rac t  2
app l i ca t i on  on  Augus t  L6 ,  1985 .  D0GM responded  w i t h  a  De te rm ina t i on
o f  Comp le teness  (OOC)  rev i ew  on  Sep tember  27 ,  L985 .  Genwa l
subm i t t ed  add i t i ona l  i n f o rma t i on  on  November  6 ,  L985  wh l ch  DOGM
responc ,ed  t o  w i t h  ano the r  DOC rev iew  l e t t e r  on  November  25 ,1985 .
Genwa l  subm i t t ed  add i t i ona l  i n f o rma t i on  on  December  26 r  1985  and
Janua ry  7 ,  1986 .  The  p l an  was  de te rm ined  comp le te  on  Janua ry  10 ,
1986 .

The  f o l l ow ing  t echn i ca l  sec t i ons  i nc l ude  an  ana l ys i s  o f  how
Genwa l  w i l l  comp ly  w i t h  spec i f i c  pe r f o rmance  s tanda rds  app l i cab le  t o
the  MRP p roposed  f o r  t he  T rac t  2  pe rm i t  a rea .  Comp l i ance  w i t h  a l l
o t he r  pe r f o rmance  s tanda rds  was  de le rm ined  t o  be  t he  same  as  i n  t he
p rev ious l y  app roved  MRP and  assoc ia ted  Techn i ca l  Ana l ys i s  (TA ) .
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UMC E l7 .48  ,F lyd ro log ic  B? lance :  Ac id - fo rming  and  rox ic - fo rm ing
Mater iaLs  -  pGL

Ex is t ing  Env i ronment  and I i can t  t  s  P roposa l

The app l i can t  s ta ted  on  page  1 -5  tha t
be  b rough t  to  the  su r face .  There fo re ,  no
and  tox ic - fo rm ing  underg round  deve lopment

deve lopmen t  was te  w i l l  no t
d ra i nage  f r om ac id - f o rm ing
was te  w i l l  be  exoosed  a t

the  su r face .

Compl iance

The app l i can t  comp l ies  w i th  th i s

S t ipu la t  i ons

None.

UMC 817 .50  Underground  Mine  En t ry  and  Access  D ischarges  -  DC

Ihu  app l i can t  has  s ta ted  tha t  in f low to  the  ex is t ing  underg round
work ings  in  the  T rac t  1  Lease  amounts  to  approx imate ly  fOO ga l lons
per  m inu te .  The  mine  wate r  in fLow or ig ina tes  p r imar i l y  in  gob
sec t ions  near  the  work ing  face  o f  the  m ine .  cu r ren t ry ,  wa te r
encoun te red  in  the  m ine  i s  used  underg round  in  the  m in ing  p rocess .
The  app l i can t  i s  cu r ren t l y  in  the  p rocess  o f  ob ta in ing  a  NPDES
permi t  to  cover  d ischarge  f rom the  mj .ne  in  the  even t  tha t  l a rger
quan t i t i es  o f  g round  wate r  a re  encoun te red  than  can  be  u t i l i zed
underg round .

Compl - iance

The app l i can t ts  p roposa l  meets  the  genera l  requ i rements  o f  th i s
sec t ion .

S t ipuLa t ions

None.

UMC 8L7 .52  Su r face  and  Ground  ! { a te r  Mon i t o r i DC

Ex is t ing  Env i ronment  and  App l i can t rs  p roposa , l

Sur face  Water

sec t i on .

has  p rov ided  U .  S .  Geo log i ca l  Su rvey  (USGS)
and  qua l i t y  da ta  f o r  C randa l l  Canyon  C reek  t o
cond i t i ons  f o r  t h i s  a rea  (Append i ces  7 - I ,  7 -2 ,

The  appL i can t
su r f ace  wa te r  f l ow
es tab l i sh  base l i ne
T rac t  2  MRP) , .

Ex is t ing  Env i ronment  and l i can t r s  P rooosa l
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Two  f5 - i nch  Pa rsha l l  f r umes  we re  i ns ta l l ed  i n  Ju l y  1985  on
c randa l l  canyon  c reek  as  i nd i ca ted  on  F igu re  7 -7 ,  T rac t  2  MRp ,
Augus t  L6 r  1985  (one  ups t ream f rom the  su r f ace  f ac i l i t i e s  and  one
downs t ream) .  These  f l umes  have  been  equ ipped  w i t h  S tevens  Type -F
wa te r  ] eve l  r eeo rde rs  t o  aL low  the  co l l ec t i on  o f  con t i nuous  f l ow
da ta .

Wa te r  qua l i t y  samp les  w i l l  be  coL lec ted  f r om the  f l ume  l oca t i ons
qua r te r l y  ( no rma l l y  i n  Janua ry ,  Ap r i . 1 ,  Ju l y  and  0c tobe r )  and
ana l yzed  acco rd ing  t o  t he  I i s t  con ta i ned  i n  Tab le  7 -6 ,  T rac t  2  MRP,
Augus t  L6 ;  L985 .  Eve ry  f i f t h  yea r  ( 19S5 ,  L99O,  e t c . ) ,  t he  samp les
co l l ec ted  du r i ng  t he  l ow  f l ow  pe r i od  w iL l  be  ana l yzed  acco rd ing  t o
Tab le  7 -7  (T rac t  2  MRP,  Augus t  16 ,  1985 ) .  Su r face  wa te r  mon i t o r i ng
da ta  w i l l  be  subm i t t ed  t o  D0GM on  a  qua r te r l y  bas i s .  A t  t he  end  o f
each  ca lenda r  yea r ,  oD  annua l  summary  desc r i b i ng  va r i a t i ons  i n  f l ows
and  qua l i t y  w i I l  be  subm i t t ed .

D i scha rges  f r om the  sed imen ta t i on  pond  w i l l  be  ana l yzed  i n
acco rdance  w i t h  t he  NPDES pe rm i t  f o r  t he  f ac i l i t y .

Comp l i  ance

The  app l i can t  t  s  p l an  t o  mon i t o r  su r f ace  wa te r  i n  C randa l l  Canyon
Creek  w i l l  be  adequa te  t o  i den t i f y  s i gn i f i can t  changes  and  impac t s
to  t he  ex i s t i ng  su r f aee  wa te r  r eg ime  due  t o  m in i ng  i n  t he  T rac t  2
Lease .  The  su r f ace  f ac i l i t y  eon f i gu ra t i on  w i I l  no t  change  due  t o
the  m in ing  i n  t he  T rac t  2  Lease .  Add i t i ona l l y ,  t he  su r f ace  wa te r
mon i t o r i ng  p rog ram p roposed  by  t he  app l i can t  adhe res  t o  t he
Gu ide l i nes  f o r  Es tab l i shmen t  o f  Su r face  and  Ground  i { a te r  Mon i t o r i ng
Prog rams  as  p repa red  by  DOGM.  The re fo re ,  t he  app l i can t  i s  i n
comp l i ance  w i t h  t h i s  sec t i on .

S t i pu l - a t  i ons

None .

Ex i s t i ng  Env i r onmen t  and  App l_ i can t ' s  p roposa l

Ground  l { a te r

The  app l i can t  has  p roposed  a  g round  wa te r  mon i t o r i ng  p rog ram
based  on  t he  resu l t s  o f  a  seep  and  sp r i ng  su rvey  conduc ted  i n  June
and  Oc tobe r  o f  1985 ,  T rac t  2  MRP,  Augus t  16 ,  1985 .  0n1y  one  sp r i ng
was  f ound  du r i ng  t he  June  1985  su rvey  w i t h i . n  t he  a rea  o f  po ten t i a l
subs idence  w i t h  a  f Low  ra te  o f  a t  l eas t  one  ga l l on  pe r  m inu te .  Th i s
sp r i ng  i s  l oca ted  above  t he  T rac t  I  Lease  and  shou ld  no t  be  a f f ec ted
by  m in ing  i n  t he  T rac t  2  Lease .  A I I  ma jo r  sp r l ngs  ( f l ows  o f  a t
I eas t  f i ve  ga l l ons  pe r  m inu te  )  f ound  du r i ng  t he  June  1985  su rvey
were  l oca ted  ou t s i de  t he  a rea  o f  oo ten t i a l  subs idence .
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Ground  wate r  rnon i to r ing  fo r  the  Cranda l l  Canyon  Mine  a rea  w i l l
cons is t  o f  co l lec t ing  wa te r  qua l i t y  and  quan t i t y  da ta  f rom s ix
spr ings  loca ted  w i th in  and  ad jacen t  to  the  m ine  permi t  a rea  as  we l l
as  po in ts  o f  s ign i f i can t  in fLow to  the  underg round  work ings .  The
proposed  loca t ions  o f  the  sp r ings  a re  shown on  F igure  7 -2 ,  T rac t  2
MRP,  Augus t  16 ,  1985 .

The  mon i to r ing  po in ts  a re  loca ted  bo th  w i th in  the  a rea  o f
po ten t ia l  subs idence  and  a t  a  d is tance  f rom the  mine  to  se rve  as
ind ica to rs  o f  l ong- te rm changes  in  g round  wate r  i ssu ing  f rom the
B lackhawk Format j .on .  In  add i t i on ,  one  spr ing  i ssu ing  f rom the
over l y ing  Cas t lega te  Sands tone  w i l l  be  mon i to red  because  o f  i t s
c lose  p rox im i ty  to  the  m j -ne  work ings  and  because  a  wa te r  r igh t  has
been  f i l ed  on  th is  sp r ing  by  the  U.  S .  Fores t  Serv ice  (USFS) .

Four  samp les  w i l l  be  co l lec ted  f rom the  mon i to red  spr ings
annua l l y .  Wi th  the  excep t ion  o f  the  sp r ing  loca ted  w i th in  the  a rea
o f  po ten l ia l  subs idence ,  each  spr ing  w i l l  be  mon i to red  a t .month ly
inc rements  dur ing  the  access ib le  por t ion  o f  the  year  (genera l l y  June
th rough  Sep tember ) .  Samples  w i l l  be  ana lyzed  accord ing  to  the  l i s t
o f  pa ramete rs  on  Tab le  7 -3 ,  T rac t  2  MRP,  Augus t  16 ,  L985 .  The
spr ing  Ioca ted  w i th in  the  a rea  o f  po ten t iaL  subs idence  i s  access ibLe
year - round  and  w i11 ,  the re fo re ,  be  mon i to red  quar te r l y  (January ,
Apr i l ,  Ju ly  and  Oc tober )  accord ing  to  Tab le  7 - j ,  T rac t  2  Lease  MRp,
Augus t  16 ,  1985 .  Every  f i f t h  year  (1985 ,  I99O,  e tc . ) ,  samp les
co l - lec ted  dur ing  the  low f low per iod  w i l l  be  ana lyzed  accord ing  to
the  l i s t  o f  pa ramete rs  con ta ined  in  Tab le  7 -4 ,  T rac t  2  MRP,  Augus t
16r  1985 .

0n  a  quar te r l y  bas is  (norma l Iy  January ,  Apr i l ,  Ju ly  and  0c tober )
an  inven to ry  w i l l  be  conduc ted  o f  the  ac t i ve  por t ion  o f  the  m ine  to
iden t i f y  the  loca t ion  and  geo log ic  occur rence  o f  m ine  in f lows  tha t
exceed  th ree  ga l lons  per  m inu te .  fn  consu l ta t ion  w i th  D0GM,  cer ta in
o f  these  in f lows  w i I l  be  se lec ted  fo r  con t inued  mon i to r ing .  A f te r
seLec t ion  o f  the  in f low po in ts  to  be  mon i to red ,  da ta  w i I l  be
co l lec ted  on  a  quar te r l y  bas is  and  ana lyzed  accord ing  to  Tab le  7 -7 ,
T rac t  2  MRP,  Augus t  16 ,  1985 .

A t  the  end  o f  each  year ,  g round  wate r  mon i to r ing  da ta  w i l l  be
summar ized  and  submi t ted  to  D0GM.  The  repor t  w i l l  i nc lude  an
ana lys is  o f  m ine  work i -ng  wate r  ba lance ,  aceoun t ing  fo r  m ine  in f lows ,
ou t f lows ,  consumpt i -ve  uses  and  sump s to rage .

CompI i  a  nce

The app l i can t ts  p lan  to  mon i to r  g round  wate r  in  the  m ine  permi t
and  ad jacen t  a reas  w i I l  be  adequa te  to  iden t i f y  s ign i f i can t  changes
or  impac ts  to  the  ex is t ing  hydro log ic  ba lance  due  to  m in ing
ac t i v i t i es  in  the  T rac t  2  Lease  a rea .  Add l t i ona l l y ,  the  g round
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! va te r  mon i t o r i ng  p rog ram p roposed  by  t he  app l i can t  adhe res  t o  t he
Gu ide l i nes  f o r  Es tab l i shmen t  o f  Su r face  and  Ground  Wa te r  Mon i t o r i ng
Prog rams  as  p repa red  by  D0GM.  The re fo re ,  t he  app l i can t  i s  i n
eomp l i ance  w i t h  t h i s  sec t i on .

S t i pu la  t  i ons

None .

UMC 8 I7 .59  Coa l  Recove ry  -  PGL

Ex i s t i ng  Env i r onmen t  and  App l i can t  t  s  p roposa l

The  app l i can t  s t a tes  t ha t  t he  n r i n i ng  recove ry  i s  p ro j ec ted  t o  be
g rea te r  t han  50  pe rcen t  o f  t he  t o ta l  i n -p l ace  coa l  (Sec t i on  t . t . 3 . I ,
page  3 -7 ) .

CompL ianee

The  app l i can t  ou t l i ned  t he  p ro j ec ted  50  pe rcen t  r ecove ry  o f  t he
in -p l ace  coa l r  o r  4061000  t ons  (p .  3 -3 ,  T rac t  2  MRP) .  The  Bu reau  o f
Land  Managemen t  (BL t ' t )  app roved  t he  m in ing  p l an  and  t he  Resou rce
Recove ry  and  P ro tec t i on  P Ian  on  Qc tobe r  11 ,  1985  (See  l e t t e r
a t t ached  t o  TA) .

S t i pu la t  i ons

None .

UMC 817 .71  Unde rg round  Deve lopmen t  l r l as te  and  Excess  Spo i l  and
Nonac id  and  Non tox i c - f o rm ing  Coa l  P rocess ing  -  PGL

Ex i s t i ng  Env i r onmen t  and  App l i can t ' s  P roposa l

The  app l i can t  s t a tes  t ha t  a l l  unde rg round  deve lopmen t  was te  i n
T rac t  2  w i l l  be  d i sposec t  o f  unde rg round  (Sec t i on  3 .5 .9 ,  page  3 -L  and
Sec t i on  I . 2 ,  page  l - 5 ) .  The re fo re ,  t h i s  sec t i on  i s  no t  app l i cab le .

UMC 817 .97  P ro tec t i on  o f  F i sh Wi l d l i f e  and  Re la ted  Env i r onmen ta l
a l ues  -

Ex i s t i ng  Env i r onmen t  and  App l i can t  t  s  P roposa l

The  T rac t  2  a tea  i s  on  a  sou th  f ac i ng ,  s t eep  s l ope  i n  C randa l l
Canyon  and  dom inan t  vege ta t i on  t ypes  oceu r r i ng  on  t he  a rea  a re
sageb rush ,  moun ta in  sh rub /g rass land  and  aspen  (P la te  9 -1 ) .  The
en t i r e  T rac t  i s  w i t h i n  h i q6  p r i o r i t y  dee r  and  e l k  summer  range
(P la te  10 -1 ) .  Seve ra l  sp r i ngs  occu r  w i t h i - n  and  ad jacen t  t o  t he
T rac t  2  a rea  wh ieh  have  been  i den t i f i ed  as  be ing  o f  c r i t i ca l  va l ue
to  w i l d l i f e  by  t he  U tah  D i v i s i on  o f  y { i l d l i f e  Resou rces .
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The  app l i can t  has  i den t i f l ed  t ha t  t he  on l y  po ten t i a l  impac t s  t o
w i l d l i f e  f r om m in ing  t h i s  a rea  may  come  f r om subs idence ,  wh i ch  cou ld
impac t  sp r i ngs  and  seeps  and  r i pa r i an  hab i t a t s  ( no  add i t i ona l
su r f ace  d i s t u rbance  p l anned )  ( chap te r  10 ,  page  l ) .  p roposed
w i rd l i f e  m i t i ga t i on  i nc l udes  an  emp loyee  educa t i on  p rog ram
presen t i ng  po ten t i a l  w i l d l i f e  impac t s  and  admon i sh ing  emp loyees  t o
avo id  unnecessa ry  d i s t u rbance  and  ha rassmen t  o f  w i r d l i f e .  r n
add i t j . on ,  t he  app l i can t  i s  cu r ren t l y  wo rk i ng  on  a  m i t i ga t i on  p l an
w i t h  t he  U tah  D i v i s i on  o f  W i l d l i f e  Resou rces  (D t {R )  t o  m i t i ga te
po ten t i a l  impac t s  f o r  l osses  o f  sp r i ngs  due  t o  subs idence  (  Chap te r
10 ,  page  2 ) .

Comp l i ance

The  app l i can t  has  p rov ided  su f f i c i en t  w i l d l i f e  i n f o rma t i on  t o
i den t i f y  po ten t i a l  impac t s  and  has  p roposed  accep tab le  m i t i ga t i on
w i t h  t he  excep t i on  o f  m i t l ga t i on  f o r  po ten t i a l l y  impac ted  seeps  and
sp r i ngs .  Even  t hough  t he  app l i can t  i s  cu r ren t l y  wo rk i ng  on  a
m i t i ga t i on  p l an  w i t h  Dy ' lR ,  un t i L  t h i s  p l an  1s  f i na l i zed  and  i nc l uded
in  t he  p ran ,  t he  app l i can t  i s  no t  j - n  compr i ance .  The re fo re ,  t he
fo l l ow ing  s t i pu la t i on  i s  necessa ry  f o r  comp l i ance .

S t i pu la t i on  817 .97 - (1 ) -LK

I .  f t l i t h i n  6g  days  o f  f i na l  pe rm i t  app rova l ,  t he  app l i can t  mus t
f i na l i ze  a  m i t i ga t i on  p l an  f o r  po ten t i a l l y  impac ted  seeps
and  sp r i ngs  t ha t  i s  accep tab le  t o  t he  D | . lR  and  subm i t  t h i s
p lan  t o  DOGM fo r  r ev i ew  and  aoo rova l .

UMC 817 .121  Subs idence  Con t ro l : Gene ra l  Requ i - r emen ts  -  DD

Ex i s t i ng  Env i r onmen t  and  App l i can t ' s  p roposa l

The  app l i can t  has  subm i t t ed  comp le te  p l ans  ( f 4RP  Chap te r  L2 )
cons i s ten t  w i t h  known  techno logy  t o  p reven t  subs idence  f r om caus ing
ma te r i a l  damage  t o  su r f ace  f ea tu res  and  renewab le  resou rces ,  t o  t he
ex ten t  t echno log i ca l l y  and  economica l l y  f eas ib l e .  Subs idence  i s
p l anned  and  w i l l  be  ma in ta i ned  i n  a  con t ro l l ed  manne r .  No  adve rse
e f f ec t s  f r om subs idence  a re  expec ted  t o  occu r .  Subs idence  w i t l  be
mon i t o red  annua l l y  i n  acco rdance  w i t h  t he  USFS subs idence  mon i t o r i ng
schedu le  (  I t em  L2 - I2 ,  MRp) .

Comp  I  i ance

The  app l i can t  comp l i es  w i t h  t h i s  sec t i on .

S t i pu la t i on

None .



I

UMC 8T7 .L22

7

Subs idence  Con t ro l :  Pub l i c  No t i ce  DD

Ex is t ing  Env i ronment  and  App l i can t  r  s  p roposa l

The  mine  i s  loca ted  on  and  ad jacen t  to  federa l  l ands  and
leases .  In fo rmat ion  concern ing  the  m in ing  sequence  and  subs idence
po ten t ia l  has  been  submi t ted  to  the  respec t i ve  federa l -  agenc les .

Comp I i  ance

The app l i can t  comp l ies  w i th  th i s  sec t ion .

S t ipu l -a t  i on

None.

UMC 8 f7 .124  subs idence  con t ro l :  su r face  Owner  p ro tec t ion  -  DD

Ex is t ing  Env i ronment  and  App l i can t ' s  p roposa l

The  app l i can t  has  submi t ted  p lans  to  conduc t  subs idence  in  a
con t ro l led  manner  (Chap te t  L2  T rac t  2  MRP)  to  p reven t  reduced  va lue
or  loss  o f  reasonab le  fo rseeab le  use  o f  su r face  lands .  A  survey
comple ted  by  the  app l i can t  shows no  bu i ld ings  o r  o ther  fac l l i t i es  in
the  a rea  tha t  can  be  a f fec ted  by  subs idence .

Comp l i ance

The  app l i can t  has  no t  comp le te l y
needed  i n  t he  even t  su r f ace  f ea tu res
hab i t a t  shou ld  become  a f f ec ted .

S t i pu la t i on  8 I7 .  124 - (1 )  -DD

Same as  S t i pu la t i on  UMC U .7 .97 - ( t ) - LK .

UMC 817 .125  Subs idence  Con t roL :  Bu f f e r  Zone  -  DD

Ex i s t i ng  Env i r onmen t ,  and  App l i can t r s  p roposa l

Subs idence  p l ans  subm i t t ed  by  t he  app l i can t  a l l ow  f o r  bu f f e r
zones  ad jacen t  t o  pe renn ia l  s t r eams  o r  s i gn i f i can t  wa te r  sou rces
(pub l i c  wa te r  supp l y ) .  p l ans  show  tha t  a Iu i f e r s  w i l l  no t  be
d i s rup ted  by  subs idence  and  t ha t  no  bu i l d i ngs ,  impoundmen ts  o r
f ac i l i t i e s  ex i s t  on  t he  a rea  t o  be  unde rm ined .

Comp l i ance

The  app l i can t  i s  i n  comp l i ance  w i t h  t h i s  sec t i on .

S t  i pu la t i on

None .

O5B2R

add ressed  remed ia l  ac t i on
such  as  sp r i ngs  and  w i l d l i f e
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- , E l < Division of
State History
lulAH SrArE HTSIOR|CAT SOCr€TYIJames l , l .  Smi th ,  J r .

Admi  n i  s t ra to r
Minera l  Resource  Deve lopment
_4n9  Rec l  ama i lon  i roo ; ; ;  

- '

9iyf si  on of oir .  ,  sai" i - i i i  ni  ns
!2 ! \  State 0f f i i " -su i ia i ' r " '
)a t t  La l (e  C l t y ,  U tah  g4 l f l 4

A t tn :  D .  l , l ayne  Hedberg

RE:  Permi  t  App l  I  ca t i  on  fo r_Q91wa l  Coa l  Cgrpany ,s  Cranda . l  I  Canyon  Mi  ne  ,Lease  Trac t  #2 ,  Ac r /0 r5 /032 ,  r " i c . r 'No  -  2 ,  E rnery  coun ty
In  Rep ly  Re fe r  To  Case  No.  H407

Dear  Mr .  Smi th :

The  u tah  Preserva t ion  0 f f i c .  h l s  rece ived  your ' l e t te r  o f  sep tember  l z ,l33f;.ii '3ll;1fl li;.i'iljl.;llji;li:l"io"- tn" een*ai coai co,pinv,,-'
Af ter  rev iew of  the docume?lSt lo . l  p Igy ided concern lng cu ' t  tu ra l  resourcesin the project  arei . , - ; ; ; " ; r r i . "  woirra .a-r i r I " t tE' i l i ;ys ion of  0 i r ,  Gas &l ' l in- ing that  t fg  tppio" .o iorest  ferv lce-repor t  would be adequate tornctude as ev idence of .  tTfuat  [ ; i ;s- Iorp i " i ia"o i ' i r , .  pro ject  area,  and
3Xl l . : ! t f i t ; iH; : t  

ls  compteie ana coul -d-be t ransmit ted to i l re  0f f ice of

s ince no formal  consu l ta t lon  request  concern ing e ' l lg lb l l l t y ,  e f fec t  orn i t lga t ion as  out l ined-by io -cF i l - ;00 ; ; ;  ind ica ted by  you,  th is  Ie t terrepres-ents  a  response fo i  in rormai i in " i incern ing locat ion o f  cu l tu ra lresources '  I f  you have any quest ions or  concerns,  p lease contac t  ne a t533-7039.

J  LD:  J  rc  :  H407 /08g5V

StateH6torygoa,d: MittqrC Abrarns.Chairman .
WaFe K. Hrnton . O€an L May . Oavd S

Thamasc Alerano€r o PhriligA Builen o J EktanOorman . EtitabcthcriltathMOnSqr . Wrl|am O Owens . Heten Z. pagAf*Otas . Anand A yarE

/  z,{

OEPAeTvENt OF CO\.VUNtty AtO
ECONOMTC OEvEtOP\r i  i \ r I

MELVIN I SMITH, OIRECTON

3@R|oGNANO€

SALI lAK€ OTY UlaH 84lot.t r&l
l€tEPHolrE 80t /5333?55
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October 11, 1995

. pages forvar<ied
icentified .",og7olZiiE
co:t oroduction_"

with lour letter dated Segternter 20, l9g5, ary,EoG't tansnittal or unp anenilLa ot*= to increase

E\-$L
'b: 

ffi::t 
Eolbrmk, cs{ senior project Manager, stare of uta}r,

Attn: Fon Naton

From: Gtief, Solid Minerals and Mining taw
subject: 

ffi}tr*Htn* cranr",r canyon lline, Enerv cou.rry, r-?tah,
the folloring strbject information has been received in this office ficr review:

llo volunes ftrwarded witrr 10r:r lett": 
*t{ segtenber 12, 19g5, anidentified as "ltining il"t:;.ti*.pr]rrr-?l.a 2r Garr1all Canyon rl41ne-,

llte above infg5nration has been rerrierred for ccrnpliance ,,ia.n., G.R 34g2.1(c),par:icurarlt 
Fg te=ottil 

E*"o "ro 
prolectrbrt p* i'I*,l or urcersronnd*ili%ff::1,*:*i*Si_Ik$'yll* ,*,"stea u rore any *,,fii"s

lihe trn-voltrme- subnittal q4=ars b be a cqrete resubnittar of u'," rorurneiH:*ff ,T#.an::Tilii"i**i,," &" ;iiid-Jr.i*'*t"o on by o:r
' The follorring are our ccnnren's on the new sr:tmlttals ustec &ove:

l' Itre tlo rErt Eac-t 2 rrolumes 5r-ovide deqr^rate information frr therequirernents of 43 crn 
-:aiiJ(c) ';t 

d- 
"ii, ;ai+.E#= 

"* ro satisfy *econcerns of or:r s:bject nsnoianaun datJ o"toO.. 30, 19ga.

recovery o:'"*I:"Jil*. nt- as sr:hnitted does rpt conflicr tri*r turure

| 3. plate 3-2, "uin1y.3e,:enge by- R:ture F€rmit., Ttris p,rint is ncr; approved as s'bnitted' 
'at 

Ei"-tir..e, 
"rr" oir.v coar land=-urrt e€nwal conrpanvI has a leqar tigT-.o r$; t"r frd *" rr3gq r _-a nuli z - shown.- a*I otier lands

L ;:LJ;HL i::s,*'L;Hi5 *{ *iSg*,"-!1*i";; ;;" i;";
\_, 

__ vsart! t-\rrtsjlqefectr 
-
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Sean." Prope

an91e of drawl

Canyon Mine ?ract 2
are too lalqe- these

t{ining Plan Hiawatira
discrepancies can be

,ae

and approved byB AE;

Plate 3-1, "Gandall
as showne

5' Plate xI[-5' "Subsidence Limit." Itre angles of draw used on tlrisdrarrirg are larger than 
'ttre -"trgr. 

of aiaw generally accepted for ttris coalfierd' !'linable cical t"".*"=,'ur.t-".I-?"a"i"a beciuse oi an angle of rlrawirvolment, nust have Brry p"rtilip"tion aru-CJo""r.

lde have deterrnined F"t t}te total plan subnission, tacts l ard 2, are dequatefor Brj! a&ninistration of the associated Federal coal lease(srro6264g) and titac
-  svsr l .a.srtL €lJl

:ff*tg*P:T'ji'-*;i-F-Ea: -. @ ;@
-EIl or the prmir 

"riprl""tionffi.ffi so f
necessary, r]'er ct

resses.

fuzl,za7*

L
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5. LLw\^e-\rSTATE OF UTAH
NAIURAL RESOURCES
Wildlife Resources

1596 West Norrh Tempte . Sott Loke City. Ut 841.t6_3154. g01-533_9333

April 18, 1986

Normon l-{. Bcngerler. Governcr
Dee C. n-onsen. Execuiive Director

lvilliom H. Geer. Division Direclor

-Dr.- Diarrte R. Nielson, Director
9!:h Dlvision of Oi1,'C.as-t-l,iini"g
355 tlest Nor=h Tq16
3 ll:iad Center, Suite 350
SaIt Lake Ciry, LtT 94180-1203

Attn: Iowell Braxcon
Susan Linner

Dear Dianne:

Ihe Division has evaltrated Gernral Co{ Cgryanyrs Febn:ary 1, 19g6,:resubnittal of a Mining ota n 
"i"r"tion 

pGn ir,npl for Tlact r as anid-permit re\riew at t[e crr:i;il c";y"" d".*-rhe follcrwing is offered foryour consideration

VoL-me I

Page rrr-Lg, 3'4.6.1 - The I'RP is in substarrti,al error regarding fisheriesand m'rst be corzected- ct"traa[ 9*k, ,frrr&E6r4s iffr€diatety-aa5acent tothe entire lensrh of tn"-"*tH-u"aer ot rlacr itlr"I* i;;i;". throqgh rhe1.7 acre parcel 
"t 

r"cr i-i;; fron nearrer-cbeek coal ccryarry) is a
Itsh-pliglitv varued ci;; ililh."n"ry. Ttour are evidenr in the sreamabout 2'000 Eeet doms;."r-fr; &e s.E. corrpr of rract r. nris areasuPPor-Es natural-reproduction of ,278_(lirl-;hh"""r tTout per mite r+ittr astending rrcur bicmass 

"t-55- 
fl. /srrtjce-;;:-

I5 ttT applicant at some later date elects to bring IIpEJ. elecrric senrice totLE Eine, raptor^neslllg ili-G addressed. (Ibre, file corzespordencedated september 2s , rr83 ,bt-jot' Livesay ro Jim Buuris. )
Page rrr-29, 3.4.6.2 - rt stpuld be nored that drring 1981, *ten tfre c@Danvw-Preeg|ng.p1ans ro culriert 1,000 iir;;;;.i of irre srream 

";-fi";ffiIarea' culverEing and associated ioss of riparian habitat was reconnendedonly trpon 
"pproi=i::" *lttitio" tr.t ;";A-il" np,no Nweober 5, 19g1 fronDouglas F. ibv io cleon slF.Gi;ti:- T";;..;h" cuhrerr has nor beeninstalled, howerier, 

"o"ti""s-o-'physical 
space ln the surf,ace facilitiesarea courd necessiiate such. Ift,Ln- such actioo u."*"" l*irt 

"t, 
a mitLgationplan needs to be affectJ. A1;; nore rhar this culvert o-ria riqrrire a'lamit to alter a narural srreanii-Gr".d by;L Division ;a w"L. p.ights.

on equol opgoriunity €mploye,
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Dr. Dianne R. Nielson
Attn: Lowell Braxton and Susan Linner
April 18, 1986
Page 2

Paragraphs conceniiJtg e1k, umle deer and Bcose are ln substantin't error.
g da!11uas-p19wi!qg tq tte coopany irr Marcrr of 19g1. 

--(R"i;;;.

fi1e np'r' date{ Mardf 10r_1981 fron Jotrr-Llio*y ro BIL1 rarrien.)--rti= a.t"inclufed iap! for seasonal disrrib'rtions of an'lg g;; (ir;hdi."g-;";i- _associated hrirh the project.

pagg rrr-20 and x-5 - rf losses of 0.5 acre or 31000 sq. feer (the MRp isunclear on tJ:is area) of critical vah:eJ-;ip;rj"" habitat in the lorner 2 knof 9- 9any9n occtrred under the auspic"" oi Ut"ht; .""1-r*"g ."gul"ti-r=,nltrgation-is required. To d"!9 ttt"'""'op"oy has not prepared L *itig"rionplan or affecred 
-such. 

The inrcication 6 iie lnp o. ir"g! rii-34f;;:ffi-;"
last. paragraph) tbrat a seed list f;; ;.h rnitgatioo .r.Lt" shculd be rcreexacting-. T,h"_.""$ list, recls'n'tion t""t""ioiy ard area tor rnitigation
need to be defined

Page- W-4 through lv--q' 4.4.2 - The use of r+ildlife on the pe:mit area isnot limited to.jY:. Fie g"r" arrinals. A"-r""t as 239 diffeienr species of'vertebrate wildlife hardpotential to utilize"the environs associated rdth
the project. Relati've biblogical value oi"Lror,"l use areas has earlier(3-10-Si.) been idenrified to"rhe ccnpar5r.

Page W-6r-first par-agraph - Llrrcstock use of the rlparian zone has caused
substantial anci noliceaUie degradation to this critiial valued habitat
Fp.: Selection of a ripariai reference area should give 

"oo"id"rtion 
tofencing. This serne protlcrion stsuld G FG-L;;ip;ri; ,itlg"iio;-;r""".

Page 7-27-, 7.r.4 last paragr_aph and 7-29 first paragraph - A11 pegnarrenr
-s-eePs and springs- are rant'ea . n"irrg of critical valtre to lrildiite.
Uithout an indepth eod specific shrdt to deter-nine wildlife use of sprirres.
the grrgory evah-ration of such by th; applicarrr is not neritoric'g; ;'f ;=-'
conclusion. Ihe conpany.r{as prcwiaea a,iynopsis of the pivisioni" p"*itio"
corncerning seePs and-springslnilalite retiribnships March fOr-fggO.--Ih";ilp
needs to be co:rected t9-F+: position. gimifal tments have been p*nfd"d
in earlier I'IRP revi"ervs (12-18-85 and 9-6-g5) -

Volrrme II

-Chapters 9 and 10 are redtrndant to the extent that rrTenresrrial l{ildlife arul
t!-i._",!'' report_(page_s 40-65) prepared lr_vq1ley Engineering is presenred ineacn cnaPcer. Therefore ccnments on t'Jildltfe and Habitat will only be nade
for. Chaptgr 10. A1so, note that all ccnrccents nithin the MRP relative to
fish are inaccura.te and need to be corzected.

P"g. I:?,-19-3 -6tanda11 Cteek is a hrout fishery (reference ccnnenrs for
Page--rrr-19). t" "pplicant 

was made aware of tiris as early as May, rgai rntfte U.S. Forrest Servi.-cets emriroruental assesstrent repoft f6r the 
"p'pff""tt"Ii:ntiagton River bridge crossing ard ctan<lall canyon load.
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Dr. Diarrre R. lllelscin
AtUr: Iowell Bra:ton and Susan Linner
April 18, 1986
Page 3

PgBe ."'-5-, last paragraph - the rnose herd frcm 1973 tlro-rgh 1979 showed
*g.ns of slowly i::creasirg. Ebroerrer, illegal hawest, tla6itat losses and

9--*_**.e 
by nan tras sGce rlrersed ttrafrrena

Page X-5 , 10.5 through 10-8 - llc activities associated rdth the rnine should
,d19t tcbidiry i:r Crandall Ctee.k to increase more than 10 trnits abolre
Dacl(Sround treasurernnts as dete:mjrred by nephelometric turbidity units.

qTet9" X, P389.43 of 'terzestrial Wildlife and Pabirar tt€poa-E" - C@ents
relatirre to bald eagles_are in substarrtial ecor. Appropriate informaEion
uas provided to the aprplicant 3-10-81. Bald e"gles itiriirg the winter season
are ::egularly obsened in the }luntington C€rryoriarea and rllo'u1a be expecteci
to utilize the emrirons of Crandall Grryon. 

-

9lPPter X,.page 46 of t'Terrestrial Wildlife and liabitar Reporrr' - Ttre
tli1l-19s9n's sapsucker has been docr-mented to utilize (nes^r) the environs of
*.F:rtatrr*ton drainage t1picat to ttrose forgrd in Cr'andall tirryon. The
appticant rrmst appropriately corzect the l',lRp.

Clbrapter {: -PaBe 49, 55 and 56 of trTerresrial l{ildlife and Habitat ReDorrtt -
A11 arytr-ibians and-reptiles in Utah are protected species. Six aryhibian
and eighteen reptilian species have potential to ini'taUit th.e project area.
This data was prowided rb che appricint 3-10-81. The I"Rp neeis to be
appropriately co:rected. Sirnillr statprrFnts can be rnade for birds and
rnamals.

A detailed reccnmended wildlife rnitigation plan r,uas provided the applicanc
on 3-10-81. the nine nnrst ccrmit to-edlcating its personnel conceti.ng
protection of the wildlife resource. A coal miningTwildlife training filn
has been dereloped by tb^e Division for indr:srriest-use. It is auailible for
the cost of corpy reprodr:ction. .. .,,...

Page 12-12, L2.4.3 - The MRP as it discusses subsidence relative to se€ps
and sp-ring_s i" irr substantial etror. A11 pemanent seeps or sprirgs arl
ranked as being of critical value to the wilatife resource and nofas ttan
insignificqnt resourcett. Mitigation in the form of water replacpnpnt is
anticipated lrhen daily flovrs at se€ps or springs are reduced by 507" or
ItDre.- @.eference file rrsrro dated I'larch 10; 1986 fron John Lirresay to Ardy
Kji€.)

Thark you fot an opporfr:nity to revionr and provide ccrnrment.


